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what a 

difference 

64,000 
lumens 


make! 


difference between viewing of a steady brilliant image or eye-strain- 
ing squint at a dim flickering one. 


difference between projecting bright images up to ten feet across 

under the highest powers of the microscope or enduring 
. low magnifications that do not show sufficient detail for 
a definitive diagnosis. 


differenee between the blue-white color of Scopicon projection 
which displays biologic stains to best advantage or vary- 
ing color temperatures which distort color values. 


difference between a steady light which does not require further 
‘ adjustment or a flickering, wavering light source requir- 
ing constant recentering. 


ULTIMATE IN MICROPROJECTION 


SCOPICON, INC... 
215 East 149th Street 
New York 51, W. Y. ~ 
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WURM_ - STANDARD 
PAPER STRIP MODEL 


ELECTROPHORESIS APPARATUS 


FEATURES THESE ADVANTAGES 


Recent advances in paper electrophoresis have established 1. PLATINUM ELECTRODES — indestractible, 
it to be an extremely useful method for both qualitative and will not discolor buffer jon, nor provide 
quantitative studies of complex chemical mixtures. Improved a contamisant. 

design of the “WURM-STANDARD” Electrophoresis Ap- 2. LARGE BUFFER CAPACITY allows many 
paratus has simplified the technique and insured a maxi- high corrent, 


mum degree of reproducibility not only in the gross visual —— 
appearance of replicate patterns but also in the quantitative 3. CONSTANT LEVELING ty ne ¥ 


evaluation of the results. both electrode vessels with any quantity 


of buffer. Automatic compensations are made 
for variations in slope of surface supporting 
apparatus. tn operation, unequal Gsid shifts 
due to electro-osmosis are continuously com- 
pensated. 


4, LABYRINTH oy of electrode vessel offers 
isolation of pl 


PAPER STRIP filter 
paper in horizontal position. Tension can be 
adjusted easily and uniformily for all strips. 
Holders can be removed and strips dried 
horizontally. Migration path is never inter- 
rupted by any sepporting surface hence elec- 
trophoretic patterns are not distorted by 
smudging or chromatographic effects during 
electrophoresis or drying; extra large migra- 
tion path of 14” is provided for extended 
separation of materials of clese mobilities. 


G. HEIGHT OF BUFFER VESSELS allows frac- 
tienation of materials using counter 
current and electrophoretic separation. 


7. PEAKED COVER of migration chamber reterns 
condensation to buffer vessels and eliminates | _ 
drop distortion. 


Description of Apparatus: 


Fabricated of clear, transparent methacrylate plastic. from 
VYW4-VY2” thick stock; overall size 30” x 1334”x5" ( 

maximum height of migration chamber) Removable plati- 
num foil electrodes lead from permanently mounted clips 
and dip into buffer. Approximately four liters of buffer 
can be accommodated in each electrode vessel and both 
vessels of the apparatus are joined to provide a constant 
leveling device. The buffer vessels are designed as laby- 
rinths. and provide for an average distance of 40” be- 


Voltage Regulated Power Supply: 


An Electronically regulated power supply 
capable of variable voltage and amperage 
provides both AC and . A 44%” meter 
movement is used for all metering. Shunt 
and multiplier resistors are within 1% 


tween the ends of the filter paper strips and each elec- cooweey. 

trode. End covers are provided for each of the buffer Regulated Voltage: 

vessels and a separate peaked, fitted cover closes off the Range —Variable te 450 Volts 
middle migration chamber. Four individual strip carriers Regulation % —Within 1% 

are provided. These accommodate filter paper strips 11/2” Ripple % —.01% of specified current 
wide or less, allow a migration path of 14”, permit adjust Max. current —100 milliamperes 

ment in tension of the freely suspended wet filter paper Metering —Voltage and current by switches 
to eliminate sagging, and can be removed for drying in an High Voltage —Variable, unregulated to 
oven at 110° C. 1000 Volts, DC 


Low AC Voltage —Unregulated 6.3 Volts, AC 


DEALERS’ INQUIRIES INVITED 


High AC Voltage—Unregulated 375 Volts, AC 


* Quantitative Fractionation of Serum Pro- 
teins Determined by Moving Boundary and 
Paper Electrophoresis. MOSES WURM, WN. Y., 
WN. Y. Ref.: Journal of Clinical Investiga- 
tion, Vol. 33, Mo. 7, July, 1954. 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th Street e New York 12, N. Y. 


ALL THE APPARATUS, EQUIPMENT, SUPPLIES, CHEMICALS AND 
REAGENTS NEEDED TO RUN TODAY’S MODERN LABORATORIES. 


SCTENCE is published weekly by the AAAS, 1515 Massachusetts Ave.. NW, Washington 5, D. C. Entered at the Lancaster, Pa., Post Office as second 
class matter under the act ef March 3, 1879. Annual subscriptions: $7.50: foreign postage, outside the Pan-American Union, $1; Canadian postage, 50¢. 
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THE RECO 


APPARA TU S ... for separations of organic or 


a inorganic compounds having 
electro-migratory characteristics 
Applicable for 
estimation of when electric potential 
is applied. 
human blood =: 


protein constituents 


PRICE: RECO Model E-800-2 Paper Electro- 
phoresis Apparatus, consisting of Power Unit 
and Migration Chamber, complete, $290.00 


Water Cooled Surface for Paper or Starch... The plat- 

form surface, on which buffer saturated filter paper or 

starch is placed, is cooled by circulating water (see illus- 

tration) to reduce evaporation and minimize change in i 
buffer solution during operation, thus permitting use of 

high voltages. 


+ Power Unit supplies 0-720 volts at 200 miliamps con- 
tinuously variable, with 3%-inch volt-meter and 3%-inch 


‘i double scale miliamp meter reading 0-20 and 0-200 mili- 
RECO Paper Chromatog: t al 
iamps for accurate current measurements. Direct current 


available: Chromatocabs (for two-dimensional separ- 
ations) ...Drying Ovens... Electric Desalter (for removal measurements. Direct current ripple is reduced by means 
of a choke-capacitor filter. Multiple power outlets avail- 


able at nominal extra cost. For 115 volts AC. 


(Price does not include Automatic Timer) 

SPECIAL FEATURES 


j Safety engineered for 
automatic electrical 
| disconnect when 
cover is removed. 


. of inorganic salts from organic and amino acids) ...Racks, 
Stainless steel and Pyrex (for one-dimensional separa- 
ne tions)...Pyrex Chromatography Jars (with specially ground + Anti-diffusion plates in electrode troughs reduce any 
top edges)... Pyrex Solvent Troughs (or complete assem- changes in electrolyte at the paper due to electrolysis. 
blies)...Densitometers...Ultra Violet Lamps...Disc Cham- 
bers... Stainless Steel Clips... Pyrex Indicator Sprayers 
... Micro Pipets. Write for General Catalog. 


+ Platform surface is quickly adaptable for either paper 
or starch paste by means of end gates. 
+ Electrode vessels easily dismounted for cleaning. 


+ Automatic timer for use in conjunction with power sup- 
ply (at additional cost). 
MANUFACTURED BY Write for Brochure SS-10 


CABINETS for Continuous 


RESEARCH EQUIPMENT Corporation 


Foreign inquiries solicited. Delivered prices quoted on request. 


shortly. If interested, request 
1135 THIRD STREET - OAKLAND 20, CALIFORNIA + TWinoaks 3-0556 Brochure S-12 to be mailed 
| when issued. 
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Coarse and fine adjustment on a common axis with single 
control knob « Binocular tube in bayonet mount can be set 
in forward or reversed position « Interchangeable inclined or 
straight monocular idee available « Tube remains station- 
ary, stage moves on ball bearings in focusing « Micro-Dia 
lamp set into foot of microscope is interchangeable with 
mirror. E. LEITZ, Inc., distributor of world-famous products 
of Ernst Leitz, Wetzlar, Germany. 
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LABOLUX 


a new medical microscope 


with truly functional design 


microscopes 
binoculars 
Leica cameras 
lenses 


| 
| 
3 
| 

° 
N 
ES 8 

ges, 


WE 


' 
: Leitz brings you the 
Adis 
t= 
! 
aw 
! 
! 
— 
i 
! 
! 
4 
3A 


G.A.B. Interference Filters 


(Made in Switzerland) 
for isolating narrow spectral bands 
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IN AN 
300 550 600 650 700 
WAVE LENGTH ap 


Spectral Range: 400-900 millimicrons 
Spectral Width: 12-15 mu, Transm.: 45-50% 
Size: 2”x 2”. Other sizes on order. 

For 
Flame Photometry and Color Densitometry 
Microscopy and Photomicrography 
Colorimetry and Fluorimetry 


also in retlectometry, light scattering measurements, 
ii lorimetry, refract try, polarimetry, and in all 
other fields h ti 


q rd light in the visible 
and near-infrared range. 
Write for Bulletin #180 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


PHOTOVOLT Densitometer 


fo 
Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the 
rapid and convenient evaluation of strips and 
sheets of filter paper in partition chromatog- 
raphy and paper electrophoresis 


Write for Bulletin #800 to 
PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Also: Colorimeters| pH Meters Multiplier Photometers 
* Fluorimeters | Nephelometers| Interference Filters 


When ACCURACY 
is important... 


CASTLE AUTOCLAVES are ideally suited to 
precision laboratory work because uni- 
form temperature is rigidly maintained 
throughout the chamber. This temperature 
is selective at any point from 212°F. to 
260°F., hence adaptable for all routine and 
research work. 

SINGLE WALL TYPE is generally suitable 
for laboratory procedures. It is equipped 
with condenser hood which prevents 
moisture dripping on contents. 

DOUBLE WALL TYPE gives you the drying 
effect of a separate pressure jacket. This 
type can be used for general surgical 
purposes. 

Interior equipment to meet your require- 
ments. Write: Wilmot Castle Co., 1212 
University Ave., Rochester 7, N. Y. 


Single wall No. 1826-L 


Bacteriological 
Apparatus 
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Manufacturing Chemists 
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EAST RUTHERFORD, NEW JERSEY 
NORWOOD (CINCINNATI), OHIO 


DIVISION OF THE MATHESON CO., INC. 


FROM A SINGLE SOURCE! 


Matheson, Coleman & Bell 
Chemicals include practically all of the 
items used in research and analytical 
work. The Reagent Inorganic Chemicals 
carry upon the label a statement showing 
the maximum limits of impurities al- 
lowed. The Reagent Organic Chemicals 
are manufactured to pass the specifica- 
tions shown in our price list. In addition 
to Reagent Inorganic and Organic Chemi- 
cals we offer many items of U.S.P., N.F., 
Practical and Technical quality. 


Complete stocks of MC&B items are car- 
ried at our East Rutherford and Norwood 
plants and are available either through 
your laboratory supply dealer or from the 
East Rutherford or Norwood offices. 


OUR NEW 812”x11” CATALOG, OF 
OVER 100 PAGES, LISTING 3911 
REAGENT CHEMICALS, BIOLOGICAL 
STAINS, CHEMICAL INDICATORS AND 
SOLUTIONS WILL BE SENT TO YOU 
UPON REQUEST. 


THE MATHESON CO. 
carries the world’s 
most diversified line 
of COMPRESSED GASES 
and GAS REGULATORS 
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arteson COLEMAN & BELL | 


Le UMECO INSTRUMENTS 


RACTIONATO 


Finest Quality. Imported from Japan. Built for lifetime per- 
formance. Superb Japanese optics designed to highest Ameri- 
can Standards. Priced far below comparable values. 


E | MODEL E3N MODEL GREENOUGH 
| BINOCULAR MICROSCOPE TYPE STEREO-MICROSCOPE 


INCH 
SQUARE 


8 CHANNEL 
EEG 


71@ MARKET PLACE (Polygraph) a | 


MADISON 3 WIS. 


Range 20X to 1500X Range 10X to 150X 


94.95 $250.00 


WRITE FOR COMPLETE SPECIFICATIONS 
| GUARANTEED! Every instrument is tested, inspected, and APPROVED 


Original 


& before delivery, by an internationally recognized authority on micro- 

a scopes. (Name on request). These instruments are Quality at a 
hy savings. Used by American Universities and Leading Chemieal Firms. 
WRITE FOR DETAILS. 


UNION MERCANTILE CO., INC. 
465 California Street San Francisco, California 


INVESTIGATIONAL 


Typical Amino Acids 
GAMMA AMINO BUTYRIC ACID 
ASPARAGINE, D, DL, L 
CANAVANINE SULPHATE 
PL CITRULLINE 
DL DIHYDROXYPHENYLALANINE 
GLUTAMINE 
HOMOCYSTEINE 
HYDROXY-L-PROLINE 
METHIONINE, D, DL, L 
METHIONINE, SULFOXIDE 
PHENYLALANINE, L 
AMINO ACIDS SERINE, D, DL, 

EONINE, D, D 
A complete selection of more than L 
100 Amino Acids VALINE, D, DL, L 


Pre-tested for rigid specification WRITE FOR 
adherence to assure highest pos- NEW CATALOG 


sible purity for exacting require- 
ments of Biochemical Research. Over 1200 Items 


NUTRITIONAL BIOCHEMICALS &@ 
OoORPORA TI O 
21010 MILES AVENUE + CLEVELAND 28, OHIO 
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SAFETY — The high-speed rotating head is com- 
pletely enclosed, insuring protection to the op- 
erator. 


ACCURACY — The 24 tube slots in the head are 
individually numbered for easy identification of 
blood samples. 


CONVENIENCE — When the protective dome is 
opened, the head is completely exposed for ready 
accessibility. The unique design of the head per- 
mits easy removal of the glass tubes. 


SPEED — The quiet, dependable universal motor is 
capable of maintaining a minimum of 11,000 1.p.m. 
on any 110 volt A.C. or D.C. circuit. 

AUTOMATIC — A simple twist of the knob turns the 
centrifuge on and at the same time sets the run- 
ning time. Centrifuge shuts off automatically. 


BEARINGS — The motor has sealed bearings which 
are lifetime lubricated and require no attention. 


STABILITY — The weighted base insures stability, 
and rubber suction feet eliminate creeping. 


SMOOTH — The rotating head and cover are dynam- 
ically balanced to insure quiet, vibrationless per- 
formance. 

ATTRACTIVE — The centrifuge base is finished in 
baked glossy gray enamel and the upper portion 
of the machine and cover is heavily chromium- 
plated. 

490 International HEMACRIT 11,000 r.p.m.. Micro- 
Hematocrit Centrifuge complete with head No. 
275 for holding 24 capillary blood tubes, for 
110-115 volts, A. or D: $178.50 


Can also be furnished for 230 volts on special order. 


Prompt delivery from your Laboratory 
Apparatus Supply Dealer. 


I@ 


emacnrit 


A New: HIGH-SPEED 
MICRO-HEMATOCRIT CENTRIFUGE 
FOR CAPILLARY BLOOD TUBES 


Rapidly increasing recognition of the time and labor 
saved by the improved Guest-Siler method for rapid, 
accurate, blood cell volume testing has prompted the in- 
troduction of the new International Hemacrit Centrifuge. 
The new technique involves four rapid steps: 1. Blood 
sample is taken directly from finger in a heparinized 
capillary tube. 2. Tube is sealed. 3. Sample is centri- 
fuged 4 or 5 minutes at 11,000 r.p.m. 4. Per cent blood 
cell volume is read directly by means of a reader or 
microscope. Results are accurate, the test can be made 
quickly, only a micro quantity of blood is necessary, and 
the inexpensive micro-capillary tubes can be used once 
and discarded, eliminating the cleaning of expensive 
glassware. See “Journal of Laboratory and Clinical 
Medicine,” Vol. 19, No. 7, April, 1934. 

The International Hemacrit Centrifuge is designed 
specifically to spin 24 of the glass capillary blood tubes 
at speeds in excess of 11,000 r.p.m. Its many exclusive 
features make it the centrifuge of choice for this 
application. 


UNTERNATIONAL EQUIPMENT COMPANY 


FieLD ROAD, BOSTON 35, MASS. 
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TRAVEL ARRANGEMENTS 
FOR THE AAAS BERKELEY MEETING 
December 26-31, 1954 


In time or in cost, a trip from an eastern city to California is not much more than a round trip to 
a midwestern city. Californians who for years have been attending mectings in the East have told their 
colleagues that the continental distance is the same each way, and that it should be the turn of the 
Easterners to visit the Pacific Coast. 
The Association is planning ways it may assist those who will attend the 121st AAAS Meeting on 
the campus of the University of California at Berkeley, this December. The possibilities include: 
1. Low cost AAAS limousines from Oakland and San Francisco airports and railroad terminals di- 
rect to the dormitory or hotel of each delegate. 
2. Arrangements for traveling together in AAAS cars on fast trains leaving Chicago, Washington, 
D. C., and New York. , 
3. Arrangements for chartering first class DC6, 6B, or 7 planes of scheduled airlines—at prices compar- 
able with air coach travel. 


Note: In the following table of round-trip fares all figures include the new lowered 10% federal tax. 


ROUND TRIPS TO OAKLAND OR SAN FRANCISCO FROM 


Chicago Washington, D. C. New York 
By Bus Time: 2% days Time: 4 days Time: 4 days 
$82.50 $104.94 $112.31 
By Rail Time: 2% days — leaving | Time: 3% days — leaving | Time: 3% days — leaving 
evening, Dec. 24 and morn- | evening, Dec. 23 and morn- | evening, Dec. 23 and morn- 
ing, Dec. 31 ing Dec. 31 ing Dec. 31 
Reclining $ 99.17 $147.62 $156.64 
seat coach 
First class $139.10 $204.33 $222.67 
Lower berth 46.20 ___ 60.06 __ 63.58 
Total $185.30 $264.39 $286.25 
By Air Time: 7-8 hrs., leaving a.m. | Time: 10-11 hrs., leaving | Time: 10-11 hrs., leaving 
or p.m., Dec. 26; returning | a.m. or p.m., Dec. 26; re- | a.m. or p.m., Dec. 26; re- 
a.m. or p.m. Dec. 31 turning a.m. or p.m., Dec. 31 | turning a.m. or p.m., Dec. 31 
Air coach $167.20 $215.60 $217.80 
(no meals) 
Chartered Ist class c. $178.00 c. $235.00 c. $235.00 
(meals included ) 
First class $239.91 $312.18 $332.09 
(meals included) 


PLEASE READ ABOVE TABLE, FILL OUT THIS COUPON, AND SEND IT TO 


AAAS TRAVEL — Dr. R. L. Taylor 
1515 Massachusetts Avenue, N.W. 
Washington 5, D. C. 


I shall probably attend the AAAS Meeting in Berkeley. Without obligation I am interested in possible group 
travel arrangements to San Francisco from: 


1. [Chicago Washington, D. C. New York City: 
2. My preferred manner of transport is: 
Rail — coach Air — coach Bus 
OD Rail — Ist class (_] Air — chartered, Ist class Cj Other 
Cj Air — Ist class 
3. I would CJ return east immediately after the meeting 


(J remain indefinitely on the Pacific Coast 
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beyond 
question- 


CH2(COOC2Hs)2 + 
CICH,COOC2Hs + 
C2HsONo = 


proved CH(COOCHs)2 
CH2COOC2H 
formula 


a Precision — 


Model 120 —I of 45 models available 


For more than 40 years laboratory people have been justified 
in relying on Freas. During many of these years we were un- 
able to produce Freas units as fast as they were called for. 
Now, after notable expansion, we can ship most models from 


stock. Freas quality, far from being compromised, has actually 
been improved. 


* Ask your laboratory supply dealer about Freas ovens, incubators or sterilizers. 


Write for 
CATALOG 331A 


recision Scientific Company 


0000 West Cortland Street Chicago 47 
Specify FREAS First ....to Last 
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| CUT OUT THIS AD AND PIN IT TO 
| YOUR LETTERHEAD FOR ENOUGH 


COAGUSOL 


T. M. REG. U. S. PAT. OFF. 


I’ TO MAKE 6 GALLONS OF SOLUTION! 


You will find that a COAGUSOL solu- 
tion’s penetrating action strips stains, 
dried blood and tissue from even the 
finest serration of surgical instruments, 
without soap, without scrubbing— 
speedily, economically. Because we are 
sure that you will find this new deter- 
gent invaluable—we ask you to try 
COAGUSOL at our expense. For 
full information and your gen- 
erous sample, write right now to 


More Precision in 
e 
Air Conditioning 
Niagara “Controlled Humidity” Method provides air 


at precise conditions of temperature and moisture 
content. 

In the range from below 32° F. to 140° F. you may 
have constant conditions within tolerances of 1° F. 
and 2% R.H. with control by thermostats alone... 
simple and inexpensive ...no moisture sensitive in- 
struments needed. 

This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
is automatic; the absorbent is re-concentrated, by a 
new, reliable method, at the same rate as it becomes 


diluted. 


Use it for drying pro- 
cesses, preventing moist- 
ure damage to instruments 
or hygroscopic materials, 
controlled atmospheres for 
tests and experiments. 
Unit capacity ranges up to 
20,000 ec. f. m. 

Write for Bulletins No. 
121, 122, 125; address 
Niagara Blower Co., Dept 
SW 405 Lexington Ave.. 
New York 17, N.Y. 


A Low Priced Modern 
Student Microscope 
with built-in light and 

mirror, 
10x, 40x objectives 
10x, 15x eyepieces 


TIYODA 
Binocular Microscope 
with coated optics 


with lamp or mirror, 
low fine adjustment. 
10x, 40x, 100x objec- 


tives 
coarse & fine adjust- 10x, 15x paired eye- 
ments, . pieces in cabinet 
compl. in cabinet 


with mirror $297.00 
$57.50 with lamp 299.50 


Write for price lists of these and other bargains. 


TECHNICAL INSTRUMENT COMPANY 


122 Golden Gate San Francisco 2, Calif. 


GLASS ABSORPTION 
CELLS 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 


KLETT 
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AAAS EDITORIAL BOARD 


Duane Roller 
Editor 
Charlotte V. Meeting 


Assistant Editor 


Mark H. Adams Karl Lark-Horevitz 
William R. Amberson Edwin M. Lerner 
Wallace R. Brode Walter |. Nickerson 
Bentley Glass William L., Straus, Jr. 


Advertising Representative: F, A. Moulton 


Armed Forces Institute of Pathology 


HE transfer of the Armed Forces Institute of Pa- 
"Eee in early autumn to its new home on the 
grounds of Walter Reed Army Medical Center marks the 
end of an era and the beginning of a new one. The Army 
Medical Museum, from which today’s Armed Forces In- 
stitute of Pathology has evolved, was founded in 1862 
as a center for medical officers seeking information on 
diseases of military importance. As modern pathology de- 
veloped, its function gradually changed, until in World 
War I it became the central laboratory, in World War 
II, the Army Institute of Pathology. To fill the needs 
of a greatly augmented Army, the personnel was multi- 
plied. The professional staff was supported by a visiting 
staff of leaders in pathology. Publications from the In- 
stitute are evidence of the research on medico-military 
problems that flourished despite the great volume of 
diagnostie work. In this period the pattern of the organi- 
zation was set, and its three chief funetions—consulta- 
tion, training, and researeh—were defined. With inclusion 
of service to the Veterans Administration, and again with 
unification of the Armed Forces, its responsibilities were 
enlarged, and now the Armed Forces Institute of Pathol- 
ogy is the central laboratory of pathology for Army, 
Navy, and Air Force and provides consultation service to 
the Veterans Administration and Publie Health Service. 

During this period of expansion, civilian participation 
in its activities became increasingly significant. Although 
the bulk of material comes from the Services, about 10,000 
eases are contributed annually by civilian physicians to 
the American Registry of Pathology, one of its depart- 
ments. Composed of 22 registries of special pathology, 
sponsored by 17 national medical associations, it fune- 
tions in cooperation with National Research Council. In- 
tensive research on a specific disease or the pathology of 
particular anatomie regions is conducted in each registry, 
headed by the chief of the corresponding section in the 
Department of Pathology. 

The consultation service furnished the Armed Services 
insures rapid and expert pathologie diagnosis wherever 
our soldiers, sailors, and airmen are stationed. It is aeccom- 
plished by expeditious handling within the AFIP, aided 
by modern air transportation and communication. Micro- 
scopic slides and records, identified by a number for each 
ease, become part of the permanent collection; material 


acquired subsequently and autopsy specimens in event of 
death are added to the numbered unit file. 

Interesting specimens are displayed in the Medical 
Museum, which is open to the public and attracts many 
visitors. The chief mission of the Museum is education, 
but research is served by the collection it maintains for 
investigative studies. 

Another department that performs publie service is the 
Medical Illustration Service. It maintains an extensive 
loan library of medical films for the Services and civilian 
medical groups. From its print collection, many authors 
select illustrations for medical articles. Development of 
visual aids for teaching medical sciences and preparation 
of exhibits for national and international meetings are 
other educational functions. 

With the conveniences of a larger, modern building, 
the best in laboratory equipment, an enthusiastic profes- 
sional staff, supported by expert technical, clerical, and 
other workers, the future of the Institute should be in- 
creasingly productive. Laboratories for tissue culture, 
eytophysics, histochemistry, radiobiology, microbiology, 
and other special techniques that extend the horizons of 
pathology, will provide enlarged opportunities for post- 
graduate training and permit more scientists to earry 
on research. 

Research has been dominant at the AFIP, and the 
names of Woodward, Reed, Callendar, Lucké, Ash, and 
Wilder recall some of its significant contributions. Its 
traditions encourage industry, assure freedom in research, 
and support the principle that administration exists to 
aid scientific progress. Under the management of the 
Surgeon General of the Army, with the Surgeons General 
of the three services composing the board of governors, a 
Department of Defense directive assures a true academic 
environment for the future. The staff now ean investigate 
the physico-chemical machinery of the cell as well as its 
form, and the intricate processes through which various 
agents affect that machinery. Although the scope of re- 
search will be broadened, its purpose will remain constant : 
to improve, by study of causes and effects of disease, the 
health of our fighting men and the people they defend. 


ELBERT DECOURSEY 
Brigadier General, Medical Corps, U.S. Army 
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Model L Preparative Ultracentrifuge operationally 
self-supervising. Simple speed- and time-controls 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 
smoothly operating automatic brake. 

Various sizes and types of interchangeable rotors 
mount in operating chamber with instantaneous 
coupling. Time between runs, using pre-loaded ro- 
tors, is less than a minute. Speed and vacuum are 
established almost simultaneously. Acceleration 
time for the 40,000-rpm rotor is only four minutes. 


SAFETY FEATURES include automatic overspeed 
cutout; interlocks to prevent running at high 
speeds without vacuum in chamber and prevent 
breaking vacuum or opening chamber while run- 
ning at high speeds. Rotor chamber is encased in 
thick double steel guard. 
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UNIT IS SELF-CONTAINED, of worktable 
height, and requires only electric connection 
for installation. Spinco electric drive and 
gearing system are of types proved in more 
than 100,000 hours of actual field operation. 
Self-balancing feature eliminates weighing of 
loaded tubes. Controllable refrigeration holds 
rotors and contents at any temperature down 
to -5 C. 

In operation, the Model L applies forces 
up to 144,000 times gravity on 162 ml of 
material at a maximum speed of 40,000 rpm. 
Individual rotor tubes have sealing caps—are 
available in plastic or metal. Rotors provide 
second vacuum seal in quickly-detachable 
cover with integral lifting device. Wide selec- 
tion of rotors is available with largest holding 
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The Inflorescences of Maize 
O. T. Bonnett 


Department of Agronomy, University of Illinois, Urbana 


INCE the discovery of maize, in 1492, by two 
explorers sent out by Columbus, the morpho- 
logical peculiarities of the ear and tassel of 
maize have been of special interest to some and 

of general interest to all who are acquainted with the 
maize plant. Early descriptions and drawings of the 
maize plant gave attention to the inflorescences. Lyte’s 
deseription [New Herbal, 1619], quoted by Arber 
(1), Mangelsdorf and Reeves (2), and Mangelsdorf 
(3), of the inflorescences of maize is vivid and pic- 
turesque. 

This corne is a marvelous strange plante... . 
Nothing resembling any other kind of grayne; for 
it bringeth forth his seede cleane contrarie from the 
place whereas the flowers grow, which is agaynst the 
nature and kindes of all other plants, which bring 
forth there fruit there, whereas they have borne their 


flower . . . at the highest of the stalks grow idel and 
barren eares, which bring forth nothing but flowers 
or blossome. . . . The fruitful ears do grow, upon 


the sides of the stems amongst the leaves, which ears 
be great and thick, and covered with many leaves so 
that one cannot see the ears. ... The grayne or 
seed which groweth in the ears, is about the quantitie 
or bignesse of a Pease, of colour in the outside, some- 
times browne, sometimes redde, and sometimes white, 
and in the inside it is in colour white, and in taste 
sweet, growing orderly about the eares, in nine or 
ten ranges or rows. 


This is a good description of the major characteristics 
of the ear and tassel even by present standards. 

The main purpose of this paper (4) is to consider, 
from several aspects, the inflorescences of normal dent 
maize, especially of the ear, which is annually the 
source of billions of bushels of food and feed. How- 
ever, it was the morphological differences between the 
ear and the tassel and, also, the unique characteristics 
of the maize inflorescences in contrast with the inflores- 
cences of other cereal grasses that impressed the first 
observers. The unique characteristics of the maize ear 
and tassel continue to be of great interest to all who 
work with the maize plant. From a practical stand- 
point, the capacity of the maize plant to produce seed 
is affected by certain morphological characteristics of 
the ear and by certain intraplant relationships among 
the ear, the tassel, and other parts of the plant. There- 
fore, to provide a botanical basis for understanding 
this great food plant, the morphological features that 
characterize it and ‘distinguish it from other cereal 
grasses are described as clearly as possible within the 
limited space available here. In addition, the chemical 
composition of the maize kernel and its modification 
by selection are discussed briefly. Finally, an attempt 
is made to show why the maize plant is superior as a 
producer of cereal grain. 
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The Mature Maize Plant 


At maturity the above ground parts of a maize 
plant consist of the stem, foliage leaves, tassel, and ear 
(Fig. 1). The stem is divided into nodes and inter- 
nodes, which are of varying lengths. The foliage leaves 
are in two ranks, one at each node, and they alternate 


Fig. 1. A maize plant showing the alternate, two-ranked 
arrangement on the main stem, the tassel, terminal on the 
main stem, and the lateral axillary branch on which the 
ear develops. 
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on the stem. The tassel, which produces only pollen, 
terminates the stem. A lateral axillary branch (or 
branches), in the upper portion of the plant, is ter- 
minated by the ear, which produces only seed. The 
lateral ear-bearing branches have short internodes, 
and they have modified leaves (husks) whose arrange- 
ment on the branch is the same as on the main stem. 
Sinee maize is a grass, the unit of the inflorescence 
is a spikelet (Fig. 2). In maize the spikelets are in 
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Fig. 2. (A) A pair of spikelets from a tassel showing 
the pedicellate spikelet on the long stalk and the sessile 
spikelet on the short stalk. (B) Diagram of a pair of 
spikelets from a tassel. A spikelet is a short branch that 
originates from another branch, the spikelet-forming 
branch. The spikelet is the portion of the diagram that 
is enclosed by the sterile glumes and the flower is the 
portion of the diagram that is enclosed by the lemma and 
palea, the flowering glumes. (C) A pistil from an ear, 
enclosed by two sterile glumes, which in the ear are short 
and thick. (D) Diagram of a cross section through a pair 
of spikelets from an ear. Only one of the pair of flowers 
in the spikelet of an ear has a functional pistil. [a, palea; 
f, flower; g, sterile glumes; /, lemma; 0, lodicule; p, 
pistil; s, style (silk) ]. 


pairs. A spikelet is a condensed branch consisting of 
a short stem, the rachilla, upon which are placed two 
leaflike structures, the sterile glumes, so named be- 
cause they do not bear flowers in their axils (Fig. 24-— 
D, g). In the tassel the sterile glumes completely en- 
close the flowers, but in the ear they only partly 
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enclose the flowers (Fig. 2C, g). Two flowers are pro- 
duced in each spikelet. 

In the tassel both flowers of a spikelet produce 
stamen, but in the ear only one flower of a spikelet 
produces a pistil. Each flower has a pair of glumes, 
the lemma and the palea, ealled the flowering glumes 
(Fig. 2B and D, 1 and a). In the tassel the flower is 
enclosed by its glumes, but in the ear the flower is only 
partly enclosed by its glumes. 

The major characteristics of the maize tassel and 
ear are shown in Figs. 3 and 4. Several of the many 
ways in which the ear and tassel differ from each 
other are listed in Table 1. This table also shows that 
the ear and tassel are alike in two respects. First, both 
have paired spikelets; and second, the ear and central 
axis of the tassel are symmetrical structures with the 
spikelets arranged upon them in many rows. In ad- 
dition to these characteristics, the ear and tassel show 
a number of correlations in development (5, 6), a list 
of which is given in Table 2. 


Inflorescences of Maize and Other Grasses Compared 


The ear and tassel of maize are morphologically 
unique. The combination of a symmetrical, many- 
rowed central axis with asymmetrical, two-ranked 
basal branches found in the tassel does not exist 
among other grasses. Asymmetrical, two-ranked 
branches are found in the terminal inflorescences of 
Euchlaena (teosinte) and Tripsacum, two close rela- 
tives of maize, and in Chloris (finger grass), Eleusine 
(goose grass), and Paspalum. The symmetrical, many- 
rowed characteristics of the ear and the central axis 
of the tassel are also found in the inflorescences of 


Fig. 3. Maize tassels which are terminal, staminate in- 
florescences having a symmetrical, polystichous central 
axis and asymmetrical, distichous lateral branches. 
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Pennisetum glaucum (pearl millet) and Setaria lutes- 
cens (yellow. bristle grass). The paired spikelets of 
maize are found in Tripsacum, Euchlaena, and in the 
many members of the tribe Andropoganeae, to which 
sorghum and sugar cane belong. The characteristic of 
maize that distinguishes it from other grasses is the 
presence of two spikelets in the ear, each with a ter- 
minal, fertile flower and a lateral, aborted flower. A 
terminal, staminate inflorescence and a lateral, pistil- 
late inflorescence, as found in maize, are found in only 
one other grass, Euchlaena, a close relative of maize 
(7). Other cereal grasses, including wheat, oats, bar- 
ley, rye, rice, millet, and sorghum have inflorescences 
containing perfect flowers. 


Development of the Maize Plant 


There are four major stages in the development of 
the maize plant, terminating with the mature seed. 
They are the vegetative, the transitional, the repro- 
ductive, and the seed stages. In each of these stages, 
the developmental activities are different (6, 8, 9). 

In the vegetative stage, the tip of the main stem 
remains short (Fig. 5A); there is no internode elon- 
gation; and leaf primordia arise one above the other 
in alternate succession at a certain distance from the 
tip of the stem. Axillary branches are produced, and 
leaves arise from their tips in the same order as those 
of the main stem (Fig. 5C). 

The transitional stage is of short duration and con- 
sists of an elongation of the tip of the stem (Fig. 5B), 
with no apparent differentiation of lateral organs. 
The transitional stage occurs in the main stem which 


Table 1. Differences between the ear and tassel. 


Characteristics Ear Tassel 
General 
Position on the plant Lateral Terminal 
Long, basal asymmetrical Absent Present 
branches 
Sex Pistillate Staminate 
Fertile flowers per spikelet One Two 
Sterile glumes Short-thick Long-thin 
Flowering glumes Short-thin Long-thin 
Central axis only 
Sclerenchyma zone Present Absent 
Rachis flaps Present Absent 
Longitudinal grooves between Present Absent 
spikelet rows 
Alveole Present Absent 


gives rise to the tassel and in the lateral branch which 
gives rise to the ear. : 

The reproductive stage begins with the initiation 
of branch primordia at the base of the elongated, 
transitional stem tip (Fig. 5D, EF). At the same time 
that branch primordia are forming in the tip of the 
stem, the basal internodes of the main stem begin to 
elongate (Fig. 5C). Elongation of the internodes of 
the stem proceeds from the base toward the tip of the 
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Fig. 4. Part of the main stem and ear with the leaves 
and husks removed. This photograph shows clearly that 
the. maize ear is a symmetrical, polystichous structure 
borne on a condensed, lateral, axillary shoot. 


stem. Elongation of the main stem increases the height 
of the plant, resulting in the emergence of the tassel 
from the leaves that envelop it, and terminates with 
the maturity of the tassel. 

Branch primordia and their subtending ridges are 
the first lateral parts of the inflorescence to appear 
on the elongated tip of the stem of either the main 
stem or the lateral branch (Fig. 5D, E). In the tassel 
the branch primordia are of two kinds: those at the 
base of the tassel that elongate to become the long 
branches, and the spikelet-forming branches on the 
central axis and on the long branches of the tassel 
(Fig. 5E, F). All branch primordia of the ear are 
spikelet-forming branches (Fig. 5D, E). 

In both the tassel and the ear, the spikelet-forming 
branches divide into two spikelet initials (Fig. 6A, 
B, E). One spikelet initial terminates the spikelet- 


Table 2. Correlations in the development of the ear 
and tassel. 


Tassel Ear 


Increased row number 
Short blunt ears 


Internode condensation 
Extreme condensation of 
central axis 


Biparted and triparted Branehlike divisions of 


eentral axis the ear tip 
Two or many rows of branches Two or many rows of 
and spikelets, central axis spikelets in ear 
Tassel branch Jength Ear length 
Branch length pattern Ear shape 


Tertiary branches Irregular rowing 
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Fig. 5. External appearance of shoots of maize in the vegetative, transitional, and floral stages. (4) Main shoot in 
the vegetative stage having four leaves visible. Leaf primordia partly enclose the shoot apex (x 44). (B) Main shoot 
in the transition stage, elongating, preceding the initiation of primordia of spikelet-forming branches (x 35). [ Photo 
by E. R. Leng, University of Illinois.]*(C) Main stem with foliage leaves removed to show the tassel and the lateral 
axillary shoots (x7). (D) Ear shoot, showing spikelet-forming branches as protuberances, subtended by ridges (x 49). 
(B£) Early stage in the development of the tassel, showing long branch primordia at the base and spikelet-forming 
branches toward the apex (x 44). (#) Spikelet-forming branches can be seen on the central axis and on the lateral 
margins of the long branches of the tassel primordium (x 22). (@) Part of the spikelet-forming branches at the base 


of the ear primordium have divided into two spikelet initials (x 22). 


forming branch, and a stalk develops beneath it, pro- 
ducing the pedicellate spikelet (Fig. 24, B). The other 
spikelet initial is a lateral branch, and since no stalk, 
or only a short stalk, develops beneath it, this spikelet 
is called the sessile spikelet (Fig. 24, B). It is easier 
to distinguish the pedicellate from the sessile spikelet 
in the tassel than it is in the ear where both spikelets 
appear to be sessile. The pedicellate (terminal) spike- 
let is always ahead of the sessile (lateral) spikelet in 
development. 

Two flowers are produced in each spikelet, a ter- 
minal and a lateral flower (Figs. 60, D and 2B). In 
the tassel both flowers are functional, each containing 
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three anthers and an aborted pistil (Fig. 6G, J). In 
dent maize, almost without exception, only the ter- 
minai flower of the spikelet of the ear develops (Figs. 
6F and 2D). Pistils form in the functional flowers of 
the ear, but the stamens abort (Fig. 6H). Thus, the 
tassel functions as a staminate, and the ear functions 
as a pistillate inflorescence. 

Development of the maize kernel begins with the 
fertilization of the egg and endosperm nuclei, within 
26 to 28 hr after pollination (Fig. 67). The endo- 
sperm nucleus begins to divide immediately after fer- 
tilization, but the first division in the fertilized egy 
does not occur until 10 to 12 hr later. Twenty days 
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Fig. 6. Various stages in the development of spikelets and flowers of the tassel and ear. (A) A section of the base 
of an ear primordium showing the pedicellate (terminal) spikelet primordia with transverse ridges, glume initials, 
and the sessile (lateral) spikelet primordia without glume initials (x 43). (B) Section of the central axis of the tassel, 
showing stages in the development of spikelet primordia comparable to A (x69). (C) Pair of pistillate spikelets, 
terminal and lateral flowers are differentiating (x47). (D) Pair of staminate spikelets, flowers as in C (x 47). (EB) 
Paired pistillate spikelets on a dissected portion of an ear (x 43). (Ff) A pistillate spikelet, showing a terminal, fer- 
tile and a lateral, aborted flower. The silk on the fertile flower has a biparted tip (x34). (@) Staminate spikelet, 
outer glumes removed, showing the stamens of the two flowers enélosed by the thin flowering glumes (x9). (H) A 
pistil and portion of the silk (x 17). (7) Biparted tip of a silk (style) showing pollen grains germinating on the stig- 
matie branches (24). (J) A staminate spikelet, outer glumes and lemmas removed, to show the two functional 
flowers with stamens but no pistils (x 9)- 


after pollination 89 percent of the seeds will germi- The maturity of the maize kernel marks the end 
nate, but the percentage of strong seedlings is low of the last stage of development, and the maize plant 
(10). About 45 days after pollination the maize kernel begins to die. The maize kernel contains a young plant 
reaches full maturity. with a root and a shoot with four to five leaf initials, 
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enclosed by the coleoptile. The endosperm and germ 
contain a supply of nutrients, available to the young 
embryo when germination begins. The pericarp and 
seed coat enclose and protect the tiny living plant 
and its food supply. 

Initiation of floral development begins first in the 
tassel and slightly later in the lateral shoot that: de- 
velops into the ear. Although the tassel begins its 
development first, the ear shoot develops rapidly 
enough so that the silks emerge shortly after the first 
pollen is shed. In most maize varieties, the tassel ma- 
tures its pollen in advance of silk emergence, but 
plant breeders select against any marked tendency 
toward a lack of synchronization in pollen shedding 
and silk emergence. 

The morphological differences between the ear and 
tassel of maize do not result from any fundamental 
difference in the kinds of parts that arise from the 
shoot apices from which they are derived. The lateral 
organs of each of the inflorescences consist of shoots 
and shootlike parts and leaves and leaflike parts. The 
shoots or shootlike parts are the lateral branches of 
the first order (the long branches of the tassel and 
spikelet-forming branches), spikelets, flowers, sta- 
mens, and lodicules, each of which is initiated in the 
parent axis by periclinal cell divisions in the third 
cell layer of the shoot apex. The leaf and leaflike 
parts are the foliage leaves, prophylls, glumes, lem- 
mas, paleas, carpels, and integuments, whose pri- 
mordia are initiated by periclinal divisions in the first 
and second cell layers of the shoot apex. The basic 
difference between the ear and the tassel is that in the 
tassel some of the lateral branches at its base elongate 
and develop into long, unilateral, distichous branches, 
while in the ear the basal branches do not elongate 
but are spikelet-forming branches from the begin- 
ning. The developmental pattern of the basal lateral 
branches in each of the two inflorescences is one of 
the essential morphological differences between them. 


Functional and Developmental Relationships 
in the Ear and Tassel 


Normally the tassel functions in maize only as a 
pollen producer. It has been estimated (1, 11) that 
there are from 9000 to 25,000 pollen grains produced 
for each silk produced by an ear. Kiesselbach (11) 
states that it has been calculated that an average tassel 
of the variety Nebraska White Prize would produce 
25 million pollen grains. The period of pollen shed- 
ding varies in length, but it is, on the average, about 
10 days. The length of the pollen-shedding period and 
the amount of pollen shed usually insure the fertili- 
zation of each functional pistil on an ear. Although 
many pollen grains may fall upon a silk, germinate, 
and send pollen tubes down the silk toward the embryo 
sac, only one pollen tube enters the embryo sac to 
provide the two sperms necessary for fertilization. 

Ears develop from one or more of the upper axil- 
lary shoots of the stem (Figs. 5C and 7). The shoots 
formed at the base of the stem may remain nonfunc- 
tional or develop into tillers (suckers). Axilliary 
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Fig. 7. A portion of the main stem and two lateral 
branches with the husks pulled back at the tip of the 
larger branch to expose the tip of the ear. Husks are 
modified leaves consisting of the leaf sheath either with- 
out a leaf blade or with a reduced leaf blade. 


shoots develop in aecropetal succession, and during the 
early stage of plant development they are largest at 
the base of the plant and progressively smaller toward 
the apex (Fig. 5C). Later, when the ears begin to 
develop, the size sequence changes, so that the topmost 
shoot is the largest, and the shoots become smaller 
from the top to the base of the plant. The topmost 
shoot or the topmost two or three shoots, depending 
upon whether they are single- or multiple-eared types, 
in turn take precedence in their development. The 
axillary shoots above and those below the one that 
becomes the ear (or ears) are inhibited by their de- 
velopment. The axillary shoots above the ear shoot (or 
shoots) are so inhibited that they cannot be seen ex- 
cept at very early stages in the development of the 
plant. What determines which axillary shoot or shoots 
will develop into ears is not definitely known, but it is 
correlated with tassel initiation. When tassel initiation 
begins, the last-formed axillary shoot (or shoots) too 
far advanced in development to be inhibited at tassel 
initiation becomes the ear shoot (or shoots). 
Developmental patterns of the topmost ear shoots 
in single- and multiple-eared types show interesting 


_ contrasts. Freeman (12) showed that, at an early stage 
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of development, the five topmost shoot primordia of 
a single-eared type had a large top shoot and, sue- 
cessively toward the base of the plant, four much 
smaller shoots, indicating a dominance of the top- 
most ear shoot. In multiple-eared types, the size of 
the ear shoots graded downward in size from the top- 
most shoot, indicating no dominance among the shoots. 

Some interesting relationships in the development 
of ear shoots on single- and multiple-eared types have 
been shown by Lyons (13). He studied one-, two-, and 
three-eared maize types. If the topmost ear shoot was 
covered to prevent pollination, the number of normal 
ears produced in the one-eared type was none; in the 
two-eared type, one; and in the three-eared type, two. 
If two top shoots were covered, the two-eared type 
produced no normal ears, and the three-eared type, 
one ear. When the topmost shoots that normally pro- 
duce the ears on two- and three-eared types were 
covered, lower shoots on a few plants produced ears 
varying from a few seeds to medium-sized ears. How- 
ever, most plants failed to produce seed on the lower 
shoots, even though silks were exposed. Removal of 
the topmost one or two shoots of the one-eared type 
shifted the ear production to the next lower remain- 
ing shoot or shoots. In the two-eared type, removal 
of the topmost one, two, or three shoots shifted ear 
production to the next lower pair of shoots. In the 
three-eared type, removal of the two top shoots shifted 
ear production lower on the plant to the third, fourth, 
and fifth shoots. It would appear from these studies 
that a certain ear type will produce only a definite 
number of ears. Ear shoots, even though unfertilized, 
inhibit normal ear development in the next lower ear 
shoots, but when ear shoots are removed in certain 
combinations, development of ears on other shoots 
lower on the plant can take place. 

The number of ears per plant is an inherited char- 
acteristic that can be affected by selection. Selection 
for two ears per plant was begun in on open-polli- 
nated field of a normally one-eared, yellow dent corn 
at the Illinois Agricultural Experiment Station in 
1905 and continued through 1927. Each year ears 
from plants having two ears per plant were selected, 
and the seed was mixed together to provide seed for 
the next crop. The percentage of two-eared plants 
inereased from 6.7 percent to 80.1 percent in 1927. 
The percentage of two-eared plants varied from year 
to year, but after 1920 it was never below 48 percent. 

Selection for height of ear was begun at the IIli- 
nois Agricultural Experiment Station in 1903 and was 
discontinued in 1928. High- and low-ear strains were 
established by selecting, from a field of open-polli- 
nated yellow dent maize (Leaming), ears from plants 
that had their ears highest or lowest on the plant (14). 
At the beginning of the experiment, the ear height of 
the high-ear strain averaged 56.4 in. from the ground, 
and that of the low-ear strain averaged 42.8 in. from 
the ground. The greatest difference in ear height was 
obtained in 1927, 1 yr before the experiment was dis- 
continued, when the average ear height of the high-ear 
strain was 120.5 in. from the ground, and that of the 
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low-ear strain was 8.1 in. from the ground, a differ- 
ence of 112.4 in. The greater ear height of the high- 
ear strain resulted from more and longer internodes 
below the ear, whereas the low-ear strain had fewer 
and shorter internodes below the ear, but the height 
of the plants from ear to tassel was the same in both 
strains. 

The high-ear strain was 10 to 14 days later than the 
low-ear strain. The yield of both strains was less than 
normal corn. While the high-ear strain, owing to its 
extreme height, leaned badly or fell to the ground, the 
low-ear strain had a stiff erect plant. Owing to its 
short, stiff, erect stalk, the low-ear strain was used to 
produce stiff-stalked inbred lines, one or two of which 
have been used in the production of commercial hy- 
brids. The high-ear strain has been of no value as a 
source of breeding material in the production of com- 
mercial hybrids. 


Ear Size and Factors Affecting It 


The maize ear is a large inflorescence (Fig. 4). A 
good commerejal hybrid grown at a planting rate of 
four plants per hill (16,000 plants per acre) will have 
from 750 to 800 kernels per ear, or a seed yield of 
225 to 250 g per ear. Eight hundred kernels per ear 
is equivalent to 14 average oat panicles containing 60 
kernels per panicle or 20 average wheat heads econ- 
taining 40 kernels per head. One ear of maize pro- 
ducing 250 g of grain is equivalent to the weight of 
grain produced in 300 average-sized oat panicles or 
200 average-sized wheat heads. The marked superi- 
ority of the maize ear as a seed producer lies not so 
much in the number of kernels per ear as in the weight 
of the kernel, which results in a high total weight of 
seed per ear. 

The number of kernels per ear is determined by the 
number of rows of kernels (Fig. 8) and the number 
of kernels per row (Fig. 9). An ear having 800 ker- 
nels would require an 18-rowed ear with 45 kernels 
per row. Kernel-row-number has been found to vary 
from four rows in a distichous type to 30 or more 


Fig. 8. Four maize kernels and a cross section of a maize 
ear demonstrating the many-kernel-row characteristics of 
the ear, 
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Fig. 9. From the photograph it would appear that the 
maize ear on the left has 12 rows of kernels and the ear 
on the right has 14 and that each ear has approximately 
50 kernels per row. Based on these figures, the total ker- 
nels per ear would be 600 (left) and 700 (right). 


in a fasciated type. Most commercial hybrids have 
about 16 to 18 rows of kernels. According to Ander- 
son and Brown (15), row-number is affected by the 
degree of condensation or telescoping of the succes- 
sive internodes. As the condensation index increases, 
there is an inerease in the kernel-row-number. It is 
thought that maize types with a kernel-row-number of 
16 or less do not carry condensation factors. Kernel- 
row-number will vary among plants of a given strain 
or variety, the range of variation depending upon the 
genetic purity of the type for row number. However, 
there is usually a predominance of a certain kernel- 
row-number that characterizes the type (16). Kernel- 
row-number is the first ear characteristic determined ; 
it is determined when the spikelet-forming branch 
primordia are initiated in the cireumference of the 
base of the ear shoot primordium (6). If several ear 
shoots on the same plant are examined, beginning 
with the topmost and proceeding downward, it will 
usually be found that the topmost shoot has the 
greater kernel-row-number (12, 17). The number of 
kernels per row is determined by the growth in the 
length of the ear shoot. As the ear shoot grows in 
length, spiklet-forming branch primordia are formed 
in acropetal succession beneath the apex of the shoot. 
The duration of the period of growth of the ear shoot 
in which functional spikelet primordia are produced 
has not been determined. In fact, little is known about 
the cause of variability in kernel-row-number and in 
the number of kernels per row even though their 
direct relationship to variation in seed yield can be 
clearly demonstrated. 

Lateral shoots are produced in the axil of each leaf. 
Each axillary shoot is a potential branch that may 
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develop into a negative shoot (tiller, sucker) or into 
an ear shoot (Figs. 7 and 10). If the tiller develops 
during the early stage of plant growth, it may be- 
come almost as large as the main axis and produce 
an ear in the same manner as the main axis, or it may 
produce seed mainly in the central axis of its tassel. 
The value of the tillers on corn plants has been 
questioned for many years; they have been called 
suckers, owing to the early belief that they were para- 
sitic and, hence, reduced the grain yield. However, 
investigations cited by Dungan (18) showed that 
plants with tillers yielded more than plants without 
tillers, although the difference was not significant. 
When all the leaves were removed from the main stem 
at the early milk stage of seed development, the plants 
with tillers were significantly superior to plants with- 
out tillers in yield of grain, test weight per bushel of 
the seed, weight of 100 kernels, diameter of ear, length 
of ear, and weight of the ear-bearing stalk. Using ears 
from single-plant hills, Carter and Dungan (19) com- 
pared ears from plants with tillers and ears from 
plants without tillers and found that the plants with 
tillers yielded 14.5 percent more grain. Based on 5 yr 
work, Kiesselbach (11) showed that the main stalk of 
tillered plants yields only 2 percent more grain than 
plants without tillers, but, if the grain yield of the 
tiller is included, the total yield of grain per plant 
is 42 percent greater. Hybrid corn breeders have 
tended to select for the nontillering habit for several 
reasons, one of which is that maize that does not tiller 
is easier to harvest. However, the question of whether 
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Fig. 10. A maize piant with leaves and a maize plant 
with leaves removed to show the development of the basal 
axillary shoots, which at this stage of development are 
ealled tillers or suckers. [Photo by H. R. Lathrop, Ext. 
Agron., Purdue University. | 
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or not the capacity to tiller is a desirable character- 
istie has not been clearly answered. 

A maize variety may produce one, two, or more ears 
per plant. Under favorable growing conditions, the 
ear of the single-eared type is usually larger than each 
of the individual ears of the multiple-eared type, but 
the total yield of a plant of a multiple-eared type may 
be greater than that of the single-eared type. The IIli- 
nois two-eared strain of maize was grown in two yield 
tests at the Illinois Agricultural Experiment Station. 
One test was conducted during a period of 18 yr by 
the plant-breeding division, and the other test was 
conducted during a period of 13 yr by the crop-pro- 
duction division. The 18-yr average was 58.1 bu/acre 
for the two-eared strain and 55.5 bu/aere for Reid 
Yellow Dent (essentially a one-eared strain), a dif- 
ference of 2.60 bu/acre in favor of the two-eared 
strain. In the 13-yr test, the two-eared strain yielded 
75.8 bu/aere and Reid Yellow Dent yielded 71.2 
bu/acre, a difference of 4.6 bu/acre in favor of the 
two-eared strain. In the latter test, the maximum yield 
of the two-eared strain was 102.3 bu/acre and that of 
Reid Yellow Dent was 85.0 bu/aere, both occurring 
the same year, 1923. The significance of these differ- 
ences has not been determined. It ean also be shown 
that certain multiple-eared types of maize will out- 
yield certain single-eared types when environmental 
conditions are limiting. However, in spite of some 
evidence that multiple-eared types yield more than 
single-eared types, published evidence was not found 
which would show that if two types of maize were 
genetically alike, except for the number of ears per 
plant, the multiple-eared type would always yield 
more than the single-eared type. 


The Maize Kernel 


A maize kernel is a fruit composed of the fruit coat 
and the seed. The fruit coat, called the pericarp, con- 
sists of several cell layers. The seed consists of three 
major parts—seed coat, endosperm, and embryo— 
each of which can be further subdivided (20). Ap- 
proximately 82 percent by weight of a kernel of dent 
corn is endosperm, 11 percent is germ, and 7 percent 
is pericarp, seed coats, and tipeap. 

The major chemical components of the maize kernel 
are carbohydrates, protein, oil, and ash. A medium- 
protein corn contains about 83 percent carbohydrate, 
10 to 11 percent protein, and 4.3 percent oil. Although 
all parts of the seed contain carbohydrates, protein, 
and fat, the endosperm may be characterized as high 
in earbohydrate (starch), medium in protein, and low 
in oil. On the other hand, the germ is high in oil, 
high in carbohydrate, and low in protein (21). 

The percentage of protein or oil ean be inereased 
or decreased by selection. This has been demonstrated 
by 50 generations of selection in the Illinois chemical 
strains of maize. Selection was begun in 1896 in an 
open-pollinated variety, Burr White. The original 
variety had an average oil content of 4.70 percent and 
an average protein content of 10.92 percent. After 50 
generations of selection, the average oil content of the 


16 1954 


Illinois high-oil strain was 15.36 percent and that of 
the Illinois low-oil strain was 1.01 percent; and the 
average protein content of the Illinois high-protein 
strain was 19.45 percent and that of the Illinois low- 
protein strain was 4.91 percent. Progress is still being 
made in selection in the high-oil and high-protein 
strains; however, little progress appears to have been 
made for the last 15 to 20 generations of selection in 
the low-oil and low-protein strains. Recovered lines 
from backerosses of the high-chemical strains to 
standard inbred lines have been used in hybrid eom- 
binations. Hybrids have been produced that yield well 
and produce more oil or protein per acre than the 
standard commercial hybrids with which they were 
compared (22). 


Maize, a Superior Seed Producer 

In its range of adaptation, maize as a seed pro- 
ducer is superior to other cereals grown under the 
same conditions. There are three major factors that 
contribute to its superiority in seed production: (i) 
the maize plant is large, (ii) branching is suppressed, 
and (iii) seed production is confined to a lateral pis- 
tillate branch. Weatherwax (7) was of the opinion 
that the superiority of maize as a seed producer lay 
in the suppression of all but a few branches and in 
an exceptionally large seed. 

The maize plant is much larger than the plant of 
any other cereal grain, except certain varieties of non- 
dwarf grain sorghums. At tasseling, a plant of a good 
hybrid will have from 16 to 18 functional leaves (Fig. 
1). Based on an average of 18 F, hybrids, Sprague 
and Curtis (23) found that a maize plant could have 
a leaf surface of 5.7 ft?. On this basis, an acre of 
maize at a population of 14,000 plants per acre would 
have 1.85 acres of leaf surface. Kiesselbach (11) esti- 
mated that the leaf surface per acre of corn amounted 
to 1.64 acres. Based on the average of five grain 
sorghum varieties grown for 5 yr, Swanson (24) 
found that the leaf surface per acre of grain sorghums 
ranged from 0.55 to 2.6 aeres. No data were found 
on the extent of the leaf surface in an acre of wheat 
or oats grown in the United States. From data given 
by Watson (25) on the leaf surface of wheat varie- 
ties grown in England, it was caleulated that an acre 
of wheat could have from 1 to 1.2 acres of leaf sur- 
face. All estimates of leaf surface are based on one 
side of the leaf. From the few data available, it does 
not appear that the leaf surface per acre is the im- 
portant factor in the superiority of maize as a seed 
producer. 

In. maize an extensive, well-organized vascular sys- 
tem is found, both in the large solid stem and in the 
lateral shoot and ear. The maize plant also has a large 
and extensive root system. It has been reported by 
Martin and Hershey (26) that the diameter of the 
main stem is highly and positively correlated with the 
number of vascular bundles in the stem and with the 
number and size of the uppermost whorl of soil roots. 
Concomitant with the over-all size of the maize plant 
is the corresponding size of the separate parts, all of 
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which contribute to the development of a large amount 
of seed per plant and a high seed yield per acre. 

It has already been pointed out that branch devel- 
opment in maize is suppressed to the point where only 
one or more lateral branches develop (Figs. 1 and 7). 
Plant breeders have contributed by selecting non- 
branching types. The vegetative development of the 
lateral ear-bearing branch is also suppressed to the 
point where there is little or no internode elongation, 
and leaf development is restricted to the development 
of the leaf sheath (husks) without a blade, or only 
a very small one. The ear-producing branches are 
pistillate, only seed being produced. This combination 
of characteristics aids in the concentration of the 
growth potentials of the plant into seed production. 

The position of the ear shoot or shoots on the plant 
may also be an important factor in the high seed yield 
of the maize plant. The topmost ear shoot is placed 
so that there are six to seven morphologically younger 
leaves above it. Below the topmost ear shoot there 
may be ten or more morphologically older leaves. Thus 
there is a large photosynthetic area both above and 
below the ear, so that materials essential for growth 
can move downward and upward. Other cereal grains 
develop their seed in terminal inflorescences with all 
the leaves below them. The importance of the leaves 


above the ear shoot is shown by some data obtained, 


by Dungan and Woodworth (27). They found that 
the removal of the topmost one to four leaves with 
the tassel, when hand tasseling was done, reduced the 
seed yield. The reduction in yield below that of plants 
with tassels was 8.3, 15.3, 18.0, and 29.0 bu/acre for 
the removal of the first, second, third, and fourth 
leaves, respectively. 

All the factors that contribute to the superiority 
of maize as a seed producer have not been mentioned. 
It seems that the plant characteristics that are dis- 
cussed here make an important contribution to the 
superiority of maize as a seed producer. However, few 
or no data are available that bear directly on the 
question. Although much has been learned regarding 
the maize plant, much is yet to be learned regarding 
the correlation between morphological and physiolog- 
ical characteristics of maize in the production of seed. 


Summary 


1) The development of the maize plant, from ger- 
mination to the maturation of the seed, is divided into 
the vegetative, transitional, reproductive, and seed 
stages. The ear and tassel differentiate and develop 
in the reproductive stage. 

2) The mature tassel is a terminal, staminate in- 
florescence consisting of a symmetrical, many-rowed 
central: axis and asymmetrical, two-ranked lateral 
branches. Paired spikelets, one terminal (pedicellate) 
and the other lateral (sessile), each containing two 
functional staminate flowers, are borne on the central 
axis and the lateral branches. 

3) In contrast with the tassel, the ear is a pistillate 
inflorescence produced on a lateral branch. The ear 
consists of a symmetrical, many-rowed axis on which 
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are paired spikelets, each containing two flowers. In 
the mature ear, it is difficult to distinguish the pedi- 
cellate from the sessile spikelet. There are two pistil- 
late flowers in each spikelet of the ear, but only the 
terminal flower is functional, while the lateral flower 
aborts. 

4) The mature ear and tassel appear to be different 
kinds of inflorescences, but if they are examined at 
the earliest stages in their development they will be 
found to be basically alike. The differences in the ap- 
pearance of the two inflorescences at maturity are the 
result of differences in the differentiating and develop- 
ment of their parts. 

5) Each of the morphological characteristics found 
in the maize inflorescences, except one, is present in 
other grasses, but the collection of morphological 
characteristics found in the ear and tassel is unique. 
One morphological characteristic not found in other 
grasses but found in the maize ear is the presence of 
a terminal, fertile, and aborted, lateral flower in each 
of the paired spikelets. 

6) Axillary shoots are produced in acropetal sue- 
cession in the axil of each leaf. Some of the axillary 
shoots that are produced at the beginning of the devel- 
opment of the plant may develop as tillers (suckers). 
The last-produced axillary shoot (or shoots) that is 
far enough advaneed in its development at the initia- 
tion of the tassel develops into the ear (or ears). 

7) The amount of seed produced per ear is deter- 
mined by the number of rows of kernels and the num- 
ber of kernels per row. The number of rows of kernels 
is determined at the beginning of the initiation of the 
ear, but the number of kernels per row may vary with 
the strain and with changes in the environment. Under 
comparable condition, seed produced per ear is less 
in plants without tillers than in plants with tillers. 
The average seed yield per ear is less in multiple- 
eared types than single-eared types growing under 
similar conditions. 

8) The three major parts of the maize kernel are 
endosperm, 82 percent; germ, 11 percent; pericarp, 
seed coats, and tip cap, 7 percent. The composition 
of the maize kernel is 83 percent carbohydrate, 10 
to 11 precent protein, and 4.3 percent oil. Fifty 
generations of selection for high- and low-protein 
strains and high- and low-oil strains produced marked 
changes in the chemical composition of the maize 
kernel. Beginning with 4.7 percent oil, after 50 gen- 
erations of selection, the high-oil strain has 15.36 per- 
cent and the low-oil strain has 1.01 percent of oil. 
The protein content was 10.92 percent at the begin- 
ning of the selection and reached 19.45 percent in 
the high-protein strain and 4.91 percent in the low- 
protein strain after 50 generations of selection. Re- 
covered inbred lines from backerosses to the high 
strains have resulted in good-yielding hybrids that 
produce more protein or oil per acre than standard 
hybrids. 

9) Several factors contribute to the superiority of 
maize over other cereals as a seed producer. The maize 
plant is large and, concomitant with its size, it has 
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a large leaf surface, large stem, large root system, 
and an extensive vascular system. Branching is re- 
stricted to a few lateral, pistillate branches in which 
vegetative development is suppressed. The lateral ear- 
producing branch (or branches) is so placed on the 
plant that there are many leaves above and below it. 
The ear is large in diameter and has seeds that are 
many times larger than those of other cereals. All the 
afore-mentioned characteristies, many of which are 
not present in other grasses, contribute to making the 
maize plant a superior seed producer. 
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A New University 


William Seifriz 
Botanical Laboratory, University of Pennsylvania, Philadelphia 


HE current issue of the Annual Review of 

Physiology has just come into my hands. In 

the prefatory chapter, Otto Loewi deplores 

the trend that science and its literature have 
taken. As I read, and so wholeheartedly approved, I 
wondered whether this trend, which seems inescapable 
in our modern life, need necessarily affect all living 
and thinking. Loewi’s plea for a greater emotional 
appeal in science is, in reality, a groping for some- 
thing of basic moral value. He says: 

A scientific worker nowadays rarely finds it pos- 
sible to publish papers which have a personal touch ; 
[he is not permitted] to discuss the origin and devel- 
opment of his problem, to draw conclusions of hypo- 
thetical character . . . such revelations are not found 
in the ordinary papers which fill the scientific journals. 

Loewi then quotes a remark made by one of his stu- 
dents : 

For me the most exciting papers are those which 
describe exactly what the individual scientist experi- 
enced from the beginning to the end of his experi- 
ments, the mistakes he made and how he learned 
through them what the answers were. 


One of my own former students, now a research 
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worker in his own right, came to me the other day 
ahd, as he handed me a manuscript, said: “What shall 
I do? This is a good article, the best I’ve written. 
The editor accepted it provided that I omit all dis- 
eussion and my conclusion. That leaves only the data!” 
“That is all the editor and his critics want,” I said. 
“Send it to Europe.” He did and it was accepted in 
full. These two students have struck at the very roots 
of our university and of our social life as well. 

I had a chapter on adsorption. The critic objected 
to irrelevant facts: “Cut the history and the ancient 
guessing, and tell the student what adsorption is, then 
stop.” Do we know what adsorption is? That master 
of adsorption chemistry, Herbert Freundlich, thought 
otherwise. He taught that the adsorption bond ean be 
anything from primary valence to the loose attraction 
between gases and metals. The critic also objected to 
my insistence that adsorption is often nonstoichio- 
metric. “A disearded view,” he said. For me, the non- 
stoichiometric proportion between adsorbent and ad- 
sorbate is the very essence of adsorption and of colloid 
science in general. I turned to the writings of Amer- 
ica’s foremost authority on adsorption and found such 
statements as 
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In general, surface adsorption must be considered 
as nonstoichiometric . . . nitrogen is held exclusively 
by physical adsorption on iron below 100°C and by 
chemical adsorption above this temperature. 


There was another chapter on the rheology of bio- 
logical fluids. The European editor wanted 150 printed 
pages. The author answered: “According to American 
standards that is too much.” The editor replied, “You 
Americans write terse articles; we over here like to 
know how a subject developed. You write for the ex- 
pert, the experimenter; we for the student and 
scholar.” This last remark brought to my mind the 
English comment that Americans are “uneducated 
experts.” The author did what the European editor 
asked and what Loewi would approve—he gave the 
background of the subject. The first American eom- 
ment after publication was, “There’s no exeuse for so 
long a chapter.” 

Now what was the real trouble with these critics? 
It was not objection to the facts presented, as they 
implied, but rather impatience with the very quality 
in scientific writing that gives the student a back- 
ground. 

To test Loewi’s philosophy—and it is a philoso- 
phy—lI sought out two books, one a readable 600-page 
volume and the other a terse 275-page one, both cov- 
ering the same subject, and asked for an opinion from 
my students. Their composite answer was: “The first 
book we enjoyed, the second gave us nothing; we just 
could not get started.” Wondering what the two pub- 
lishers had to say, I sent inquiries to them. The pub- 
lisher of the first book replied that it had gone into 
four printings and was now sold out. The publisher 
of the second book reported that it had not paid ex- 
penses; copies were still to be had from the first and 
only printing. Apparently, students want what Loewi 
asks for: “lines of thought by which the discoveries 
have come about”; in short, the development of a 
problem. 

I wrote on water of crystallization. “Why tell the 
students what Bragg thought 20 years ago, instead of 
telling them what we now know to be true,” a critic 
wrote. But what is it that we now know to be true? Is 
it the nature of water of crystallization? Let us see. 
The adsorption of water vapor on certain inorganic 
gels, such as the silica gel, 


. .. is combined so intimately with the surface of the 
gel that it may have a binding in the range of 50-75 
kiloealories per mole of water. On the other hand, a 
considerable amount of adsorption of water vapor on 
silica gels can be shown to be of a physical variety 
that is very easily removed by evacuation at room 
temperature. 


This quotation from an authority is good science and 
good teaching. 

A physicist was much upset because the plus and 
minus signs had been incorrectly placed beside the 
short fat line and the long thin line that are symbols 
for the poles of a Daniell cell. In 1887 Ostwald used 
the minus sign for the zine electrode; in 1889 Nernst 
said that zine is positive; in 1893 Ostwald switched to 


the positive sign; in 1900 Nernst did the same; in 1908 
everyone was using the minus sign as a matter of 
course, at least in England and Germany; in the 
United States the practice does not yet appear to be 
uniform. Just what is it we now know to be true? 

What these critics wholly miss is that the student, in 
hearing the historical background, is better prepared 
to accept new ideas, which are sometimes resurrected 
old ideas, If the student of 30 years ago has been told 
that light was once thought to be corpuseular but is 
now believed to consist of waves transmitted through 
the “ether”—that “imaginary substance postulated to 
convey a physicist’s misconceptions from one place to 
another”—then that student is better prepared to ae- 
cept, when he is 30 years older, the “new” corpuseular 
theory of light and with it discard the ether. 

Apparently, human nature is such that, in becoming 
a scientist, one makes oneself either a collator and 
computer of data or a visionary dreamer in the false 
belief that the two characters are wholly incompatible. 

It is the dreamer in science who has given us what 
we know of natural laws. From him comes the initial 
spark that sets a matter-of-fact experimentalist on 
the road to discovery. Von Laue thought that the sym- 
metrical distribution of atoms in a erystal presents a 
lattice sufficiently fine to scatter the exceedingly small 
waves of x-rays. The idea appeared to be scientifically 
sound, at least to von Laue, but to certain of his ecol- 
leagues, all classicists, it was untenable. The kinetic 
energy, or heat movement, of the atoms would, they 
said, disturb the diffraction phenomena and obscure 
the picture. But von Laue had confidence in his hy- 
pothesis and the courage to see it through. In his 
laboratory, there were two assistants, both able experi- 
menters, and they proved the truth of von Laue’s 
speculation. 

Clerk Maxwell, whose contributions greatly en- 
riched the inheritance left by Newton and consolidated 
the work of Faraday, was as sound a mathematical 
physicist as the world has produced, yet he was a 
dreamer. His first recollection, he tells us, was that of 
lying on the grass before his father’s house and look- 
ing up at the sun and wondering. 

Another dreamer was Kekule. One summer evening 
he was returning by the last omnibus through the de- 
serted streets of London. “I fell into a reverie,” he 
says, “and lo, the atoms were gamboling before my 
eyes.” Thus the structural formula of the benzene ring 
was born. 

Strachey wrote of Francis Bacon, “It is probably 
always disastrous not to be a poet. His imagination 
with all its magnificence was insufficient; it could not 
see into the heart of things.” And so it is with all true 
scholars. Helmholtz, physician, biologist, and physi- 
cist, said that his best mathematical ideas came to him 
spontaneously, while walking in his garden early in 
the morning. 

It is no matter of chance that the greatest scientists 
of all time, Copernicus, Newton, Kepler, Linnaeus, 
Faraday, Darwin, and Maxwell, were men of noble 
character, modest, straightforward, and full of human 
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sympathy. The great French mathematician, Henri 
Poinearé, stated that the chief end of life is contem- 
plation, not action, George Sarton tells us that we 
need purer knowledge, not more knowledge, and 
knowledge that is less harsh. In a somewhat different 
way, William Wheeler said the same thing: 


We should all be happier if we were less completely 
obsessed by problems and somewhat more accessible 
to the esthetic and emotional appeal of our materials. 


We condemn European philosophy, and Europeans 
condemn our technology. The English eall us “a nation 
of gadget makers.” We developed the atom bomb, but 
the basic concepts of atomic fission came from Europe, 
from within a relatively smal' circle that reached from 
Berlin to London and from Paris to Uppsala. Here 
Rutherford, van’t Hoff, Arrhenius, Niels Bohr, Max 
Planck, Nernst, and von Laue lived and worked. I 
have spent many months, off and on, in this cirele, 
and no scientific experiences of my life are equal to 
those lived there. The seminars with Fritz Haber, 
Freundlich, Warburg, and Polanyi were inspiring epi- 
sodes, devoid of narrow specialization and the pedan- 
ticism of teachers. 

Research technicians are often very able men, and 
their contributions are the technical foundation of 
science. One need only mention - Michelson, as neces- 
sary an adjunct to the advance of science as was Ein- 
stein who used his data. So let me give full credit to 
the young and enthusiastic research workers, full of 
high-energy phosphate bonds. What I deplore is their 
attitude of mind. Science has become tough, and the 
students learn to accept it that way. 

Recently, three of my former students called upon 
me and recounted their experiences under new pro- 
fessors. One of these new intellectual guardians was 
a “swell guy; he called the dean a bag of peanuts.” 
My heart sank as I realized what a failure I had been, 
for I could not remember ever having called our dean 
a bag of peanuts. Another boasted that his professor 
“swore like a trooper”; and the third told how his 
new chief was the first on his feet at every meeting to 
ask a question no matter what the subject. This might 
all seem trifling, but is it so very different from the 
type of hero worship prevalent among our high- 
school students who, today, are a serious community 
problem? Are we, the teachers, not worshiping false 
gods and presenting false values to our students? 
Enthusiasm is high, but where are the broad-minded- 
ness, imagination, humility, and deep devotion for 
which Loewi pleads? 

Our scientifie congresses are a hodgepodge of trivia. 
The conversation is that of men on the defensive. An 
incident that made a deep impression on me recently 
was the sudden change in voice of a fellow-scientist 
when I spoke to him. He was, as were most others at 
this large gathering, very busy speaking loudly and 
vigorously as if to maintain prestige through sheer 
foree of voice. As I approached, he addressed me in 
the same manner, but when I asked a question in a 
subdued tone, his voice suddenly dropped to that of 
a normal man, The next 15 minutes was an intellec- 
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tual treat, for he is a brilliant man. His previously 
foreed and artificial manner was in keeping with the 
times. Science has become tough. 

Loewi pleads for an education that will aequaint 
students with principles that transcend the boundaries 
of a special field. He expresses a hope that is impos- 
sible to fulfill in a modern university, where conform- 
ity dictates behavior and definitions define the teach- 
ing. The average man is cautious and dull. Little 
things are important to him—definitions, eorreet pro- 
nunciation, the proper verb for data, the species of a 
genus written large when it should be small, or should 
it? His life is guided by them. “In seience we define 
our terms!” All right, my good fellow, define time. 

I am not unsympathetic toward a pedantic view, 
because, in a sense, I too am a purist who still prefers 
the King’s English to Brooklynese, although I fear 
the latter will win out in the end. But when pedanti- 
cism takes the place of scholarly learning, I rebel. I 
do not mind our medical schools and colleges of engi- 
neering being trade schools, for this is what they are 
intended to be. When a surgeon ties up my hernia or 
an engineer builds a bridge that I am to eross, I want 
no philosophy to enter into the work. But have you 
noticed how beautiful a well-built bridge can be? 
Goethe knew this—which reminds me of an article 
recently rejected because Goethe was quoted. The 
author commended Goethe’s concepts of the meaning 
of form. I wondered whether the critic condemned the 
article because of antebellum resentment, or beeause 
he could not comprehend Goethe—many persons ean- 
not—or because he felt that philosophy had no place 
in science. Goethe, as‘a philosopher, was often wrong 
in fact but never in principle. His insight is well 
shown in the first part of the following sentence, and 
his good sense is revealed in the last phrase: “Your 
poetic sense should always accompany you but never 
lead you.” There arises in scientific work, says Loewi, 
“a feeling which can only be deseribed as religious.” 
Einstein called it “cosmic religious experience.” 

While this manuscript was being written, an article 
by Richard Goldschmidt appeared, entitled “Different 
philosophies of genetics” [Science 119, 703 (1954) ]. 
Herein is expressed a view that is essentially the same 
philosophy of science that I advocate. Goldschmidt 
writes, 

. . . the statistical attitude calls for explanations in 

terms of additional genes for whatever has to be ex- 

plained, while the physiological attitude looks for 
interpretations in terms of genie action upon devel- 
opment. 
In short, Goldschmidt wishes to replace the statie and 
limited statistical method of classie genetics with a 
dynamic and natural philosophy. 

Technicians, teachers, and trade schools are all 
necessary; science and education cannot advance with- 
out them. But can we not have a university as well, a 
real university such as Padua had? It will have to be a 
new university if we are to accomplish anything in it, 
a guild of scholars such as Padua was. 

The position of the university in ancient times was 

-a strong one. It absorbed from the church the rights 
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of higher learning. The status of professor attained 
a dignity that surpassed, in many instances, the dig- 
nity of a bishop or a nobleman. The eall to a chair 
at Padua or Pisa was deemed the greatest honor. 
This spirit of unfettered liberalism was maintained 
throughout the Middle Ages, and the university devel- 
oned into a democratic guild whose independence was 
recognized by all and blessed by the church. The titu- 
lar head of the university was the rector, but his duties 
were purely perfunctory. The university of old had 
many of the attributes of the church. It was an asylum 
for the persecuted, a political and intellectual sane- 
tuary. There was respect for learning, a respect that 
is almost unknown today. 

Thus, there arose a tradition of protection, of lib- 
erty in action, and of freedom in thought. Neither 
royal charter nor papal bull hampered academic ex- 
pression; on the contrary, they guaranteed it. The 
university became the intellectual center of the com- 
munity. 

From this delightful situation, the universities 
gradually drifted, until during the 16th and 17th cen- 
turies, their democratic constitutions were superseded 
by small oligarchies of officials. Reetors, deans, and 
proctors banded together and acquired control. Thus, 
an intellectual feudal system was established that per- 
sisted, for example, in France until the whole was 
swept away by the French Revolution. For another 
century the universities of Europe again enjoyed their 
ancient freedom. 

One is impressed by the similarity of this situation 
to that in the American university today. James 
Ewing, of cancer fame, once wrote that whereas a 
demotion or dismissal is readily pushed through an 
American college, such drastic action could not pos- 
sibly oceur in a European university without a thor- 
ough investigation and the approval of the faculty. 
Demotions and dismissals in American universities 
are rarely justified. They merely give someone the 
courage to live. 

Ewing entertained one false hope. He said, “Put a 
self-effacing man in power.” One cannot help but 
smile at this remark, so contrary is it to experience. 
The only answer for the true university is not to put 
any one man in power. This is essentially the situation 
at the Sorbonne. The faculty is in charge, and not one 
among them has the power to wield a whip hand over 
his colleagues. 

The new university should not be large; it need not 
be, for our universities today are crowded with stu- 
dents who neither desire nor need a higher education. 
The girls are there to spend their maturing years in 
some advantageous way until marriage. A group of 
them in a small college went to the dean and de- 
manded a revision in their curriculum. “Nothing but 
mathematical equations, scientific experiments, lan- 
guages, and the appreciation of art, but not a word 
on how to live.” I am inclined to think that the girls 
were right. 

The majority of the boys are in college in order to 
acquire the fundamentals of a profession. For the 
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average man, the junior college is sufficient. The 
French lycée and the German Gymnasium are the 
European counterparts, and they give excellent school- 
ing. The professional man must go higher through 
his particular specialized school. There is nothing ar- 
rogant or snobbish in these statements concerning the 
majority, for every person will have the right to at- 
tend the new university. We ask only that he want it 
and be equal to it. Education, like art, can be appre- 
ciated only by those who understand it. 

Many persons will not take this plan for a new uni- 
versity seriously. They will not regard the situation 
as deserving of so much concern. If the fate of eivili- 
zation the seriousness of lawlessness and of juvenile 
delinquency, and the need of an intelligent under- 
standing of one’s fellow-men are of no importance, 
then well and good. Let every man live for himself 
alone in any way that he wishes. There are persons 
who think this way. 

There is another aspect of the problem that disturbs 
me. The books that have sold well recently bear such 
titles as Peace of Mind, Life Is Worth Living, and 
Faith and Prayer. Each and every one is an appeal 
“to return to God,” just as if we had lost Him or He 
us. To all this, I heartily agree. Many men and women 
have told me that were it not for their Sunday-School 
training as children they would never have acquired a 
real knowledge of right and wrong. But there are 
weaknesses in this trend back to religion of which the 
university man should take cognizance. The appeal is 
purely emotional, the reasoning often biologically un- 
sound, and the approach too sentimental. Wholly 
lacking is the “righteous wrath” of which the Bible 
speaks. Man is half animal—I was about to say, and 
let us handle him accordingly, when I glanced at the 
well-run society of animals outdoors and wondered 
whether the animal half of man is not the better half. 

Religion is a power for good, but it is not enough. 
Youth craves action, and science has given it to him 
in death-dealing forms. In a recent article, Kirtley 
Mather [Science 119, 299 (1954)] writes of a scien- 
tist’s obligation to the layman. The obligation goes 
further; it is not an obligation of the scientist alone 
but of the university as a whole. People expect good- 
ness from the church, justice from the state, and en- 
lightenment from the university. Enlightenment is 
more than knowledge. It is knowledge softened by 
understanding, and in this respect science has failed. 

The stupid expression, “the scientifie way of life,” 
is mezningless. Science does, to be sure, seek the truth 
regardless of the consequences, and to this extent it 
is good, but of what did it boast during the war? 
Printed in red letters across its journals was, “Science 
Is Power.” If this is all it is, then the less we have of 
it the better. The pursuit of science is a wonderful ex- 
perience, but we have degraded it by the use to which 
we have put it. At best it is not a way of life. 

Can we not have, somewhere in our society, a center, 
or many centers, from which will emanate a culture 
that man will respect, an intelligent biological system 
of ethics? The more biological it is, the more intelli- 
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gent, the more kindly it will be. I know of no institu- 
tion that can house such a way of thinking other than 
the university, but it will have to be a new university. 
Perhaps you will say, “Men will no more respect it 
than they now respect anything in heaven or on earth, 
for do not churchmen make the Deity partner to their 
chieanery and do not city politicians pray?” Just so 
do men of learning use their status in science and the 
university as proof of their superiority, a conceit that 
often leads to vicious acts. This is all true, and yet I 
say you are wrong. I have not taught students for 30 
years without noting how quickly and well some of 
them judge their teachers and how great is their re- 
spect for the scholar. This is, of course, not true of all, 
but the students who are capable of such judgment 
will set the standard for the rest. I have seen older 
men, those who once held power in a college where 


they had absolute and tyrannical control, become, lit- 
erally overnight, quite decent men when they entered 
an institution of higher learning. 

And so I come to my conelusion. Loewi’s appeal is 
not merely a “great concern about the future of medi- 
eal physiology because of the inereasing schisms,” 
nor is it just a ery, deploring with Howard Mumford 
Jones “the increasing tendency to train scientists pre- 
dominantly as superb research technicians rather than 
carriers of a flame,” nor is it only an appeal for a 
scientific literature that is interesting to the student: 
it is a prayer for “belief in the meaningfulness of the 
universe.” Many will say that this is nothing more 
than religious faith. I have no objection to this, and 
perhaps it is true. But it carries with it the tragic 
admission that science and academic learning have 
failed. This failure is not necessary. 


News and Notes 


Ichthyologists and Herpetologists 


The American Society of Ichthyologists and Herpe- 
tologists, a new affiliate of the AAAS, ean trace its 
beginning back to 27 Dee. 1913 when the first issue of 
a 4-page pamphlet entitled Copeia No. I was pub- 
lished. Its announced purpose was to advance the sci- 
ence of cold-blooded vertebrates. The founders were 
a group of men in the American Museum of Natural 
History in New York and the Academy of Natural 
Seiences in Philadelphia who felt the need of an ad- 
ditional outlet for short notes. The initial number had 
an article on turtles, one on lizards, two on fishes, and 
one on a frog. John T. Nichols was the first editor. 
In 1916, after Copeia had been appearing for about 
3 yr during which more than 30 issues were published, 
the A.S.I.H. was organized in New York at the Amer- 
ican Museum of Natural History. The second annual 
meeting was held at the Academy of Natural Sciences 
in Philadelphia, and the third at the Museum of Com- 
parative Zoology at Harvard. 

In 1924, Copeia started carrying the statement 
“Published by American Society of Ichthyologists 
and Herpetologists” and officially became a monthly, 
although it had been one, in fact, since its start. But 
it was still a pamphlet until 1930, when it took its 
present form and became a quarterly of approxi- 
mately 300 pages per year. In addition to the journal, 
the society has recently published the sixth edition 
of the Check List of North American Amphibians 
and Reptiles, by Karl P. Schmidt. A cheek list of 
fishes is planned! 

A special function of the so¢iety is the maintenance 
of a revolving fund that is available to members who 
need help in expenses involved in publication, collect- 
ing, or transportation. A grant is not a loan, but it is 
hoped that recipients, when they are in a more favor- 
able financial position, will replenish the fund. 

Since the organization of the society, meetings have 
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been held yearly without interruption, except during 
World War II, and the 34th annual meeting will take 
place in September in conjunction with the conven- 
tion of the American Institute of Biological Sciences 
at the University of Florida. Annual meetings last 
about 3 days and are devoted to papers on herpe- 
tology and ichthyology, usually presented in separate 
sections. Occasionally joint sessions are arranged if 
enough papers of general interest have been sub- 
mitted. Small cash prizes are given for the best stu- 
dent work in each field. 

The A.S.I.H. is a member of the A.I.B.S. and also 
makes an annual contribution to the support of the 
Zoological Record. Two funetioning divisions have 
been organized, the Southeastern Division and the 
Western Division. 

The society has approximately 1200 members. In 
addition, 300 journal subscriptions go to institutions 
and agencies. Membership is world-wide, with of 
course the greatest bulk in the United States. It is 
made up of a fairly representative cross section rang- 
ing from eminent specialists through students and 
amateurs. The society is open to all persons interested 
in advancing the knowledge of the cold-blooded verte- 
brates. 

ARNOLD B. GropMan, Secretary 
Florida State Museum, Gainesville 


Science News 


The National Institutes of Health, Bethesda, Md., 
has received as a gift from the Liggett and Myers 
Tobaceo Co., a 3,000,000-v Van de Graaff generator 
constructed in 1950 for an experimental program of 
the company. The 30-ton apparatus is being installed 
in the radiation wing of the new 500-bed Clinical 
Center at NIH, where it will be used in research on the 
biological effeets of high-energy <adiation. It operates 
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under high pressure inside a steel tank and is capable 
of delivering more than 12 kw of electrical energy, thus 
enabling study of the effects of radiation delivered at 
dose rates not heretofore achieved in the laboratory. 


In April the Nevada Supreme Court ordered the 
University of Nevada to reinstate Frank B. Richardson, 
professor of biology, who was dismissed a year ago on 
charges of insubordination because he opposed the 
University Regents and the President in their move 
to lower entrance requirements so as to admit any 
Nevada high school graduate, whatever his grades 
[Science 118, 154 (1953) ]. In thus upholding the eon- 
tractual rights of university professors with tenure, 
the Nevada Supreme Court has strengthened academic 
freedom throughout the land, in a period when it has 
been woefully weakened by a variety of pressures. In 
Nevada it is to remain possible for a scientist to ex- 
press his views about educational policies affecting the 
teaching of science without fear of dismissal from his 
post. Since one of the prime charges against Prof. 
Richardson was that he had cireulated among his col- 
leagues copies of an article on education reprinted 
from The Scientific Monthly [ Aug. 1952, p. 109], it is 
particularly encouraging to the editors that freedom 
of thought and discussion has prevailed.—B. G. 


Information has recently been released about an un- 
tried design for the world’s first commercial, nuclear- 
fueled electrical power house. The core of its furnace, 
which is to be built by Westinghouse Electric Corp. 
for the Duquesne Light Co. about 25 mi northwest of 
Pittsburgh, will weigh more than 10 tons. It will be 
made up of natural uranium and the U-235 isotope. 

Capsuled in a cylinder 6 ft in diameter and 7.5 ft 
high, the reactor is designed to accommodate even 
larger cores if in the future they seem desirable. It 
can accept cylinders up to 9 ft in diameter and 25 ft 
high. 

Some 20,000 lb of uranium, which contains slightly 
more of the U-235 isotope than the natural element, 
will generate surface temperatures up to 335°C, which 
is the boiling temperature of water under a pressure 
of 2000 lb/in?. Water at this pressure will circulate 
through three loops from reactor to a heat exchanger, 
carrying off enough heat to develop 60 megawatts of 
electric power. A fourth loop is held in reserve for 
emergencies. About 16,000 gal/min can be pumped 
through each loop. 

This first nuclear reactor power plant is not ex- 
pected to produce electric energy at a price competi- 
tive with current rates, although the hope is that the 
cost will not be much higher. The actual design is 
nearing completion, and ground-breaking should take 
place sometime this fall. The whole project should be 
finished in about 4 yr. It is an $85,000,000 installation, 
including the generating and substation equipment 
that the Duquesne Light Co. is financing. The com- 
pany also is contributing $5,000,000 toward the de- 
velopment of the reactor, and plans to buy steam from 
the reactor at 8 mills /kw hr of electrie energy gener- 
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ated. The latter arrangement will, in effect, save the 
government about $30,000,000, bringing the govern- 
ment’s interest in the project to $50,000,000. The 
Duquesne Co. also will man and operate the entire 
plant at no cost to the government. 


In an article scheduled for a forthcoming issue of 
Science, Saul Rich and James G. Horsfall deseribe 
the correlation of fungitoxicity with an orderly reshap- 
ing of a potentially fungitoxie molecule. It is believed 
that the change made, increasing the length of the 
alkyl side chain, increases the amount of toxicant 
penetrating into the fungus. 

Correlating chemical structure with biological ae- 
tivity is an extremely active field of research. Great 
numbers of workers in almost every major branch of 
biology search diligently for clues to explain the effects 
of biologically active compounds. These researchers 
have been spurred on by two main interests: the use of 
these studies to trace the pathways of biological mech- 
anisms; and the possibility that the biological ac- 
tivities under study may in some way solve an im- 
portant problem in applied biology. So it is that 
compounds identifiable by their structure as possible 
antimetabolites have been useful both for studying 
microbial metabolism and for combating bacterial 
infections. Plant-growth hormones, now known to 
require certain chemical configurations for biological 
activity, have been useful both for studying plant 
metabolism and for solving agricultural problems. 
However, the biological activities of certain groups 
of compounds have not been adequately correlated 
with chemical structure. One such group is the fungi- 
toxicants. It is in this group of compounds that we 
look for tools to study fungus metabolism and for 
fungicides to protect wood, fabrics, paints, plastics, 
and agricultural crops against depredations by fungi. 


Oil that lubricates even at —100° F has been de- 
veloped by Elgin National Watch Co., Elgin, Ill. It 
is expected to eliminate one of the great obstacles to 
successful arctic military operations. 


Manpower Resources in Mathematics, a report on 
the professional characteristics, employment, and 
earnings of mathematicians in the United States, has 
been issued by the National Science Foundation. The 
report, prepared jointly by the Foundation and the 
Bureau of Labor Statistics of the U.S. Department of 
Labor, is based on information supplied to the Na- 
tional Scientific Register in 1951 by about 2400 mathe- 
maticians. Nearly 1500 of the estimated 2000 mathe- 
maticians in this country who hold Ph.D. degrees in 
mathematies are represented. 

About 90 percent of the Ph.D. survey group were 
employed in universities and colleges. Of the Ph.D. 
mathematicians engaged primarily in research, how- 
ever, 44 percent held appointments at educational 
institutions, while more than 26 percent worked for 
the Government and 30 pereent were employed in re- | 
search and as consultants for private industry. 

Only 8 percent of the professional mathematicians 
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with Ph.D. degrees were women, although 15 percent 
of the non-Ph.D. mathematicians were women. The 
median age of the Ph.D.’s in the study was 41 yr, 
somewhat older than in the fields of physics and chem- 
istry, which have expanded more rapidly in recent 
deeades. The median income of the Ph.D.’s was $6200 
per year compared with $4400 per year for profes- 
sional mathematicians without Ph.D.’s. The report is 
available for 20 ct from the Superintendent of Doeu- 
ments, U.S. Government Printing Office, Washington 
25, D.C. 


A very faint comet has been found in the eonstella- 
tion of Corona, now directly overhead, by Robert G. 
Harrington of Mt. Wilson and Palomar Observatories 
in California. The comet was discovered on 24 June 
and is of magnitude 19, much too faint to be seen 
except with the very largest telescope. 


Discovery of a possible index to male fertility, based 
on the amount of desoxyribosenucleie acid (DNA) in 
the spermatozoa, was announced by David R. Weir 
and Cecilie Leuchtenberger of Cleveland at the recent 
meeting in San Francisco of the American Society for 
the Study of Sterility. 

In a group of human males of proved fertility, the 
investigators discovered that the amount of DNA per 
spermatozoon was very constant and uniform for each 
person and for the group as a whole. In childless 
couples, where study of the wife showed she is pre- 
sumably fertile, the DNA content of the husband’s 
spermatozoa is often abnormal. In such abnormal 
eases, the routine semen analysis is also usually, but 
not always, abnormal. In some couples where routine 
study showed no cause for the childlessness, the DNA 
content of the spermatozoa is abnormal. 


This summer, H. V. Neher, professor of physics, and 
his assistant Edward Stern, both of the California 
Institute of Technology, have undertaken a cosmic ray 
expedition sponsored by Caltech, the Office of Naval 
Research, and the U.S. Weather Bureau. They plan to 
measure cosmic ray intensities from Charleston, §.C., 
to the northern tip of Ellesmere Island near the north 
geomagnetic pole. Helium-filled balloons carrying 
ionization chambers and telemetering devices will be 
released to record the intensity of low-energy particle 
radiation at Charleston, Washington, and Boston. 
From Boston the investigators will take a Navy ice- 
breaker to Thule, Greenland, where measurements 
will also be made. Then they will go to Alert, a U.S.- 
Canadian Weather Bureau Station on Ellesmere Is- 
land, to conduct their northernmost studies, after 
which they will visit Resolute, another U.S.-Canadian 
Aretie weather post, for final observations. _ 

Sounding balloons reach a maximum height of about 
20 mi. Since they are free balloons, most of those re- 
leased at sea and in the far north will not be recovered, 
and it is only the short-wave telemetering devices that 
provide information on the intensities that have been 
recorded in the ionization chambers. Low-energy nu- 
clear particles arrive in greater concentrations at high 
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latitudes and the current studies involve variations in 
intensities at various latitudes and longitudes, 

To round out the project, two Caltech graduate stu- 
dents in physics will man a station near Bismarck, 
N.D., for the summer period in order to 1nake readings, 
aceording to a prearranged schedule, at times coinei- 
dent with those made by Neher and Stern. The Bis- 
marek studies will serve as eontrols by providing 
simultaneous comparison data made at approximately 
the same altitude but a different latitudes. Bismarck 
was chosen beeause of its northern location, beeause 
extensive studies of cosmic radiation have been made 
in that area on at least six previous occasions, and be- 
cause it is an area favorable for the reeovery of bal- 
loon-borne instruments. 


A recent count indieates that at least 50 foreign 
scientists have been refused visas in the last 2 yr. The 
total is probably many times this number, since only a 
small percentage of the visas denied are heard about 
in the United States. 


Scientists in the News 


William F. Ashe, chief of internal medicine at the 
Holzer Clinic in Gallipolis, has been appointed profes- 
sor and chairman of the department of preventive 
medicine in Ohio State University’s College of Medi- 
cine, effective 1 Oct. He succeeds John A. Prior, who 
has served for several years as acting chairman and 


in January beeame assistant dean of the College of 
Medicine. 


Raymond C. Bard, head of the microbiology section 
at Smith, Kline & French Laboratories, has accepted 
an additional part-time appointment as associate pro- 
fessor of microbiology at Hahnemann Medical College, 
Philadelphia. 


Nathan Birnbaum, a member of the chemistry de- 
partment of the City College of New York since 1929, 
suceeeded Benjamin Harrow as departmental chairman 
on 1 July. 


Harold A. Bolz, chairman of the department of gen- 
eral engineering at Purdue University, has been named 
associate dean of the College of Engineering at Ohio 
State University, effective 1 Oct. In his new post, Dr. 
Bolz will devote a major part of his time to the devel- 
opment of conference and technical meetings throagh 
which the university can better serve Ohio industry. 


Edward D. Churchill, chief of the General Surgical 
Services at Massachusetts General Hospital and pro- 
fessor of surgery at the Harvard Medical School, has 
accepted an invitation from the Department of State 
to visit the Near East under the Interriational Eduea- 
tion Exchange Program. He is spending approxi- 
mately 3 wk giving a series of lectures and conferring 
with medical leaders in Lebanon and Syria. 


Carroll Augustus Curtis, a member of the engineer- 
ing faculty at the University of Idaho for the past 6 
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yr, has been appointed an associate professor in the 
West Virginia University College of Engineering. 


Emile F. Holman, professor of surgery at the Stan- 
ford University School of Medicine, has received the 
Rudolph Matas award in vascular surgery. He was 
chosen for his research that set the stage for new types 
of surgery in heart and artery abnormalities, including 
the “blue baby” operation. 

Dr. Holman will retire on 1 Sept. after 29 yr as head 
of his department. He will be succeeded by Victor 
Richards, a member of the medical school staff since 
1942. 


William White Howells, formerly professor and 
chairman of the department of sociology and anthro- 
pology at the University of Wisconsin, has taken the 
place of the late Earnest A. Hooton as the principal 
physical anthropologist on the Harvard University 
faculty. 


The University of Wisconsin has appointed two 
scientists—one a chemist, the other a geneticist—to 
named professorships. William S. Johnson, professor 
of chemistry at Wisconsin, has been appointed Homer 
Adkins professor of chemistry, and Sewell Wright, 
professor of genetics at the University of Chicago, has 
been named Leon J. Cole professor of genetics. Both 
appointments are for 5 yr beginning with the 1954-55 
academic year, and both men are first incumbents of 
the two special chairs. 


Herbert Pollack, consultant to the Surgeon General, 
Department of the Army, since 1951, has been ap- 
pointed associate professor of clinical medicine at 
New York University-Bellevue Medical Center’s Post- 
Graduate Medical School. 


Charles C. Rabe, associate professor of pharmacy 
administration at the St. Louis College of Pharmacy 
and Allied Science, has been named assistant to the 
secretary of the American Pharmaceutical Association. 
He assumed his new duties at the A.Ph.A. head- 
quarters building in Washington, D.C., shortly after 
1 July. 


H. P. Robertson of the California Institute of Tech- 
nology has been appointed scientific advisor to Su- 
preme Headquarters, Allied Powers, Europe 
(SHAPE), headed by Gen. Alfred M. Gruenther, Su- 
preme Allied Commander in Europe. He is taking a 
year’s leave of absence as professor of mathematical 
physics and plans to leave for Paris early this month. 
The position of SHAPE scientific advisor is newly 
created by the North Atlantic Treaty Organization 
(NATO), which authorized Dr. Robertson’s appoint- 
ment. His office is to supply scientific advice on mili- 
tary problems that arise in any of the divisions of 
Gen. Grnenther’s staff. 


Michael B. Shimkin, chief of the U.S. Public Health 
Service’s Laboratory of Oncology at San Francisco, 
has been transferred to Bethesda, Md., as chief of the 
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biometry and epidemiology branch at the National 

Cancer Institute. The Laboratory of Oneology, which 

Dr. Shimkin headed from the day of its establishment 

in 1947, was discontinued on 30 June. It had been, 
operated by the National Cancer Institute and the 
University of California School of Medicine as a co- 

operative project for cancer research, 


The Office of International Relations, National 
Academy of Sciences—National Research Council, has 
provided the following information concerning the 
travel plans of scientific visitors to the United States 
and Canada. 

J. W. Cornforth and R. H. Cornforth, Medical Re- 
search Council, 38 Old Queen St., London. Here 31 
July—25 Aug. to attend the Gordon Research Confer- 
ence on Chemistry of Steroids at New Hampton, N. H. 

J. S. Hall, Animal Husbandry Department, King’s 
College, University School of Agriculture, Neweastle- 
on-Tyne, Eng. Here beginning mid-July for about 2 
wk to attend the World Jersey Cattle Bureau meeting 
in Guelph, and to visit Beltsville, Md. 

Alastair Heron, Medical Research Council, Unit for 
Research in Oceupational Adaptation, attached to the 
Institute of Physiatry, Maudsley Hospital, London. 
Here 1 June—9 Sept. to visit centers of interest for re- 
search in oceupational adaptation. 

G. E. Kellaway, Geological Survey, Dept. of Scien- 
tific and Industrial Research, London. Arrived in 
Montreal in May for an indefinite stay to visit north- 
western Canada, Alaska, and other areas to study the 
effects of permanent frost upon soft sedimentary 
rocks. 

R. E. F. Lewis, Medical Research Council’s Applied 
Psychology Research Unit, 38 Old Queen St., London. 
Arrived in Toronto in April for a stay of 2 yr as an 
exchange worker with the Defense Research Board 
Medical Laboratories. 

W. C. Lister, head of the Instrument Division and 
designer of apparatus at the National Institute for 
Medical Research, Medical Research Council, 38 Old 
Queen St., London. Here 11 Sept.—20 Oct. to attend 
the 1st Instrument Congress in Philadelphia. 

L. C. Lueckwill, Long Ashton Research Station, 
Agricultural Research Council, 15 Regent St., London 
is serving as a visiting professor at Cornell University 
for 1 yr beginning 1 July. 

E. M. MeGirr, lecturer in medicine in the Muirhead 
Dept. of Medicine, Royal Infirmary, Glasgow, Scot- 
land. Will come for 3 mo in the fall to observe the 
clinical use of radioactive isotopes. 

A. R. Meetham, Physies Division, National Physical 
Laboratory, Teddington, Middlesex, Eng. Will arrive 
in mid-September for about 3 wk to attend the 9th 
Annual Calorimetry Conference in Schenectady. 

Carlos De Andrade Rizzini, Sao Paulo, Brazil, diree- 
tor-general, Diarios Associados; professor, University 
of Brazil; director of radio broadcasting, Educational 
Services, Ministry of Education. Arrived 30 Apr. for 
90 days. Trip arranged by Governmental Affairs Insti- 
tute, ¢/o Miss Elizabeth Joszick, Programs Branch, 
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Leaders Division, Dept. of State, Washington, D.C. 

H. D. Sawyer, lecturer in nonferrous extraction 
metallurgy at Royal School of Mines, Imperial Col- 
lege of Science and Technology, Imperial Institute Rd., 
London. Arrived mid-June for 3 mo to visit U.S. and 
Canadian centers of nonferrous extraction metallurgy. 

R. C. Tomlinson, mathematician, National Coal 
Board, England. Here 8 June—28 July, to attend the 
Convention of American Society for Quality Control 
and an A.S.T.M. symposium in Chicago. 

E. K. Woodford, Agricultural Research Council’s 
Unit of Experimental Agronomy, 38 Old Queen St., 
London. Arrived 25 June for about 90 days to visit 
centers concerned with research on new crops and 
selective phytotoxicity. 


Meetings 


Fifty sessions, sponsored by the five technical divi- 
sions of the American Institute of Electrical Engineers, 
will be held at the Institute’s fall general meeting in 
Chicago, 11-15 Oct. J. F. Calvert of Northwestern 
University is general chairman. Special emphasis will 
be on electrical aspects of air transportation, with 
eight sessions planned on this subject. 

The power division is planning sessions on carrier 
current, insulated conductors, power generation, pro- 
tective devices, relays, rotating machinery, switchgear, 
system enineering, transformers, and transmission 
and distribution. The science and electronics division 
is scheduling papers on computing devices, electrical 
techniques in medicine and biology, electronics, and 
nucleonies. 

The industry and general applications divisions will 
sponsor programs on chemical, electrochemical, and 
electrothermal applications, feedback control systems, 
general industry applications, industrial power sys- 
tems, and land and air transportation. 


The most complete gathering of pharmacists, repre- 
senting every phase of the profession, is scheduled for 
the week of 22 Aug. at the Hotel Statler in Boston, 
Mass. Meeting with the American Pharmaceutical As- 
sociation at its 101st annual convention will be the 
American Association of Colleges of Pharmacy, the 
National Association of Boards of Pharmacy, the 
American Society of Hospital Pharmacists, the Ameri- 
can College of Apothecaries, and the National Confer- 
ence of State Pharinaceutical Association Secretaries. 
These organizations, together with the house of dele- 
gates of the A.Ph.A., constitute a complete cross see- 
tion of all phases of pharmacy and will bring together 
the leaders of the profession, including those in indus- 
try, for discussion of their scientific, economic, and 
social problems. For information write the American 
Pharmaceutical Association, 2215 Constitution Ave., 
NW, Washington 7, D.C. 


“Science and the changing patterns of civilization” 


will be the subject discussed by Gordon M. Shrum, 
director of the British Columbia Research Council 
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- Chemical Institute of Canada, Vancouver, B.C., 10-11 


before the 2nd Western Regional Conference of The 


Sept. A feature of the technical program will be the 
lecture before a general session by Kenneth Pitzer of 
the University of California, Berkeley. Other fields to 
be covered by papers include: chemical engineering, 
biochemistry and nutrition; chemical education; plant 
products; analytical chemistry; and physical chem- 
istry. Further information can be obtained from Dr. 
Neal M. Carter, Pacifie Fisheries Experimental Sta- 
tion, 898 Richards St., Vancouver. 


A microscopy exhibition, “From magnifying glass 
to eye of science,” will be held at the National Museum 
for the History of Science, Leiden, from 25 June to 19 
Sept., coinciding with the International Congress of 
Cell Biology. 


To provide standardization in the vitamin assay of 
foods in various countries and thus to facilitate inter- 
national trade, an International Vitamin Commission 
has been organized under the auspices of the food 
division of the International Union of Pure and Ap- 
plied Chemistry with Prof. E. Brunius, of the National 
Public Health Institute, Stockholm, Sweden, as chair- 
man. The additional members are W. F. G. Cuthbert- 
son, Glaxo Laboratories, Ltd., England; Max Kofler, 
F. Hoffman—La Roche and Co., Ltd., Switzerland; 
Bernard L. Oser, Food Research Laboratories, Ine., 
United States; Henri Simonnet, National Veterinary 
School (Alfort) and National Agronomic Institute, 
France. 

The Commission will attempt to utilize the stand- 
ardized methods of the numerous organizations within 
several countries that have engaged in standardization 
work, and to integrate and adapt these methods for 
use at the international level. 


The fifth Symposium on Vegetative Neurology, on 
the subject “Physiology and pathology of temperature 
regulation,” will take place in Vienna, 30 Aug—1 Sept. 
It is sponsored by Acta Neurovegetativa. Inquiries 
should be directed to Dr. Evelyn Anderson, Chief, 
Section of Endocrinology, National Institutes of 
Health, Bethesda, Md., or to Dr. W. Schwable, The 
Seeretariat of the Symposium, Springer-Verlag, 
Vienna I, Molkerbastei 5, Austria. 


Society Elections 


Alpha Epsilon Delta: pres., Lloyd R. Gribble, West 
Virginia University, Morgantown; v. pres., Joseph B. 
Price, Millsaps College, Jackson, Miss.; sec., Maurice 
L. Moore, Vick Chemistry Co., New York; treas., 
Norman F. Witt, University of Colorado, Boulder. 


Illuminating Engineering Society: pres., Duncan M. 
Jones, Curtis Lighting of Canada, Ltd., Montreal; v. 
pres., Marshall N. Waterman, Westinghouse Lamp 
Division, Bloomfield, N.J.; see., Kirk M. Reid, Gen- 


' eral Electrie Co., Cleveland, Ohio; treas., George J. 


Taylor, Day Brite Lighting, Inc., New York. 
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Special Libraries Association: pres., Gretchen D. 
Little, Atlas Powder Co., Wilmington, Del.; 1st v. 
pres. and pres.-elect., Chester M. Lewis, The New York 
Times; 2nd v. pres., Isabella M. Frost, Lansing Li- 
brary Service, Oakland, Calif.; see., Margaret A. 
Firth, United Shoe Machinery Corp., Beverly, Mass. ; 
treas., Burton W. Adkinson, Library of Congress, 
Washington, D.C. 


South Dakota Academy of Science: pres., Harlan L. 
Klug, South Dakota State College; Ist v. pres., Frank 
W. Jobes, Yankton College; 2nd v. pres., Charles R. 
Estee, University of South Dakota; see.-treas., A. L. 
Haines, University of South Dakota; representative 
to the AAAS Council, Raymond .J. Greb, South 
Dakota State College. 


Education 


Brown University will institute this fall an under- 
graduate curriculum leading to the B.S. degree in ap- 
plied mathematics. The program is designed to train 
students to translate scientifie problems into mathe- 
matical form that can be handled by electronic com- 
puting devices. During the first two years of the new 
program, students will take courses in engineering, 
physies, and chemistry; in the junior and senior years, 
the application of mathematical methods to these fields 
will be emphasized. The curriculum will include elec- 
tive courses designed to broaden educational experi- 
ence and to encourage the study of other fields in which 
the application of mathematics offers opportunities. 


A 1-wk refresher course in aviation medicine for 
civilians is to be given at the Ohio State University 
College of Medicine during the week of 13 Sept. The 
course, which will be 80 percent clinical, is sponsored 
jointly by the University and by the Civil Aeronautics 
Administration, and is approved by both the Aero 
Medical Association and the Airline Medical Exam- 
iners Association. Topics to be covered include two 
half-day sessions on cardiovascular disease and diseus- 
sions of balistocardiography and vector cardiography. 
There will be half-day sessions on the following sub- 
jects: ophthalmology and visual problems; otolaryn- 
gology; endocrine and metabolic disorders; psychia- 
try; ineluding the problems of the aging pilot; and 
respiratory and pulmonary function tests. 

Nonelinical matters will be covered in lectures on 
the future of aviation medicine; medical aspects of 
accelerative forces; the psychological evaluation of 
airmen; physiological aspects of eabin pressurization ; 
and aviation toxicology. For further information ad- 
dress Dr. Richard L. Neiling, College of Medicine, 
Ohio State University, Columbus 10. 


William C. Van Ost, a graduate this June of the 
Albany Medical College, has been awarded an Alumni 
Exchange Scholarship to intern at the University of 
Sheffield and the Royal Hospital in Sheffield, England, 
during the next academic year. This is the first year 


of the internship exchange between the two institutions. ° 


A British candidate to be sent to Albany is being 
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selected on the basis of an examination held recently 
in Sheffield. 


The first 4-yr collegiate program in medical journal- 
ism and writing leading to a bachelor’s degree has 
been announced by the American Medical Writers 
Association. It will begin in September at the Univer- 
sity of Illinois and the University of Missouri. Several 
partial scholarships, sponsored by the AMWA, will be 
available. Descriptive literature can be obtained from 
Earl F. English, dean, School of Journalism, Univer- 
sity of Missouri, Columbia, or from I. W. Cole, School 
of Journalism and Communications, University of 
Illinois, Urbana. 


The U.S. Public Health Service Communicable Dis- 
ease Center at Chamblee, Ga., has available a schedule 
of the laboratory refresher training courses that will 
be offered by the Center during the period July 1954— 
June 1955. Information will be sent on request. 


North American Philips Co., Inc., and its western 
dealers will hold the second Western X-ray Diffraction 
School at the Sir Francis Drake Hotel in San 
Francisco during the week of 30 Aug.—3 Sept. There 
will be no registration charge. Since aceommoda- 
tions will be limited, those who wish to attend are 
urged to register as soon as possible with Philips 
dealers or any North American Philips Co. office. 


Grants and Fellowships 


Two new scholarship funds have been established 
at Ohio State University. A gift of $7500 from Mrs. 
Louise O. Caldwell and friends of the late Frank C. 
Caldwell, former professor of electrical engineering, 
established a memorial fund in his name and its in- 
come will be used for undergraduate scholarships in 
electrical engineering. 

The Dana J. Demorest scholarship fund was set up 
by alumni gifts, totaling $3000, in honor of Dr. 
Demorest, now an emeritus professor. Income from 
this fund will support scholarships for students in 
metallurgical engineering. 


Walter L. Nelson of Cornell University’s department 
of biochemistry and nutrition has received a grant 
from Swift and Co. for study of the metabolism of 
mammary gland tissue. 


The engineering honor society, Tau Beta Pi Associa- 
tion, has awarded the following graduate fellowships 
for 1954-55. 


J. Tults, Purdue University. Electronics. 

R. F. Hoglund, Northwestern Technological Institute. Heat 
power. 

A. R. Chamberlain, Colorado A. & M. College. Fluid me- 
chanics. 

P. L. McCarty, Massachusetts Institute of Technology. Sani- 
tary engineering. 

S. J. Poulos, Massachusetts Institute of Technology. Design 
and construction of hydraulic structures. 

L. D. Wall, Mississippi State College. Power systems. 


Tuskegee Institute has been awarded a $3000 research 
grant by the Upjohn Co. for continuation of a project 
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for research on synthesis of drugs. Principal scientist 
is L. F. Cason. 


A total of $454,596 in grants for research or profes- 
sional training has been approved by United Cerebral 
Palsy, New York. A sum of $284,638 was allocated to 
basic and applied research in the medical field; $144,- 
993 to training personnel; and $24,965 to projects in 
special education. : 


St. Christopher’s Hospital for Children, Philadelphia. J. B. 
Arey. Diagnostic service for neuropathologic studies of cere- 
bral palsy, $7500. 

Children’s Medical Center, Boston. B. B. Geren. Structure 
of the neuron, $7500. 

Harvard University. P. I. Yakovlev. Developmental patho- 
architectonics of the central nervous system in congenital, 
heredo-familial and early acquired encephalopathies, $15,- 
351.12. 

University of Arkansas. W. K. Jordan, School of Medicine. 
Nucleic acid metabolism in growth and development of the 
central nervous system, $7992. 

New York State Psychiatric Institute. H. Waelsch. Forma- 
tion of proteins and enzymes in the developing central nervous 
system, $10,800. 

Washington University. D. E. Smith. Evaluation of post- 
mortem material for the study of the quantitative histochem- 
istry of the human nervous system, $6,463.50. 

Columbia University. E. A. Kabat, College of Physicians 
and Surgeons. Immunochemical studies of cerebrospinal fluid 
protein constituents in various neurological diseases and on 


* mechanisms of allergic reactions, $10,746. 


University of Utah. R. W. Doty. Visuo-motor behavior fol- 
lowing damage to central nervous system; role of movement 
in learning, $16,470. J 

University of California. E. Eldred, School of Medicine. 
Centroneural control of the muscle spindle, $10,000. 

Instituto N. de Cardiologia, Mexico City. A. Rosenblueth. 
Control of muscular activity, mainly the role of the central 
nervous system, $5000. 

Montefiore Hospital, Pittsburgh. Y. D. Koskoff and R. A. 
Patton. Behavioral effects of hemispherectomy in primates 
previously submitted to brain damage, $16,038. 

University of Cincinnati. G. H. Acheson, College of Medi- 
cine. Changes in ganglionic transmission resulting from sec- 
tion of postganglionic axons, $9000. 

Boston University. A. M. Lassek, School of Medicine. Ir- 
reversibility of motor deficits following bilateral cerebral 
lesions, $8056.80. 

Columbia University. J. B. Campbell, College of Physicians 
and Surgeons. Innervation of the urinary tract from the ure- 
thra to the renal pelvis in animals, directed at improving the 
therapeutic approaches to urinary dysfunction of neurogenic 
origin in man, $10,800. 

Georgetown University. J. F. Fazekas. Influence of reduction 
of mean arterial pressure and of traumatic head injuries on 
cerebral hemodynamics and metabolism, $6048. 

Children’s Hospital of Philadelphia. C. Kennedy. Brain cir- 
culation in children with cerebral palsy, $14,806.80. 

Georgetown University. E. Anderson, W. Haymaker, W. T. 
Spence, and D. M. Rioch, School of Medicine. Effect of brain 
lesions on endocrine function and metabolism, $11,793.60. 

New England Deaconess Hospital, Boston. 8S. P. Hicks. 
Mechanisms of malformation, $7744. 

Harvard School of Public Health. T. H. Ingalls. Experi- 
mental and epidemiologic investigation of congenital mal- 
formations of the central nervous system, $11,314. 

Columbia University. C. M. Steer, College of Physicians and 
Surgeons. Pregnancy wastage with special reference to cere- 
bral palsy as a result of blood group incompatibility, $11,- 
646.72. 

Columbia University. A. Wolf, College of Physicians and 
Surgeons. Etiology of functional and morphological abnormali- 
ties of the nervous system of the child. Inapparent maternal 
viral infection and damage to the fetal nervous system, 
$7,192.80. 

University of California. J. M. Adams, D. Imagawa, and M. 
H. Jones. Placental transmission of viral infections, $17,354. 

State University of New York. P. Gruenwald, Research 
Foundation. Physiology and pathology of aeration of the lungs 
of newborn infants, and of methods for the prevention of pro- 
longed asphyxia at birth, $5769. 

Johns Hopkins University. G. W. Corner, Jr., and G. W. 
Anderson, School of Medicine. Chemical and physiologic en- 
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vironment in fetal and neonatal anoxia correlated with the 
morphology of the brain, $9807.48. 

University of Michigan. B. ©. Graham and M. U. Tsao. 
Plasma oxygen tension in infants, $6000. 

University of Utah. J. F. Bosma. Impairment of coordina- 
tion of the mouth and pharynx in infants and children having 
cerebral palsy, $5994. 

Children’s Medical Center, Boston, B. Crothers. Natural 
history of cerebral palsy and film project, $10,000. 

University of Illinois. 8. A. Kirk. Language process of pre- 
school cerebral palsied children, $13,085.28. 

Syracuse University. G. O. Johnson, School of Education. 
Comparative study of attitudes of cerebral palsied children 
towards school, $11,880. 

Orthopaedic Hospital, Los Angeles. R. Harrington, Breath- 
an movements in a selected cerebral palsy population, 

3517.56. 

University of Michigan. E. F. Domino. Effects of antispastic 
drugs on brain stem mechanisms, $6372. 

Children’s Hospital, Boston. W. T. Green. Analysis of the 
value of surgical procedures in the treatment of cerebral palsy 
of the spastic type, $7560. 

Training grants 

American Physical Therapy Association. Training of physi- 
cal therapists, $15,000. 

American Occupational Therapy Association. Training _of 
occupational therapists and pediatric neurologists, $25,000. 

Educational summer workshops: University of Texas, 
$7000; University of Nebraska, $7920; Western Reserve Uni- 
versity, $5400; Boston University, $1500. 

Vocational summer workshops: University of Kentucky, 
#5000 ; Boston University, $3500; Pennsylvania State Univer- 
sity, $800; Temple University, $5000. 

Children’s Rehabilitation Institute. Training of doctors and 
therapists, $10,000. 

William Berenberg, Children’s Medical Center, Boston. Pro- 
gram of clinical research and training in a demonstration cere- 
bral palsy unit of the Children’s Medical Center, $9000. 

Columbia University School of Dental and Oral Surgery. 
Fellowship program for dental hygienists in dentistry for the 
cerebral palsied child, $4645. 

Columbia University School of Dental and Oral Surgery. 
Fellowship program in dentistry for cerebral palsied, $15,860. 

Columbia University College of Physicians and Surgeons. 
Postgraduate courses in cerebral palsy for physical and oc- 
cupational therapists and physicians, $8000. 

Luigi Luzzatti, Children’s Hospital, San Francisco. Train- 
ing program for personnel concerned with the care and treat- 
ment of the cerebral palsied pre-school child, $21,368. 


The University of Texas Medical Branch has an- 
nounced the establishment of the James W. McLaugh- 
lin Fellowship Fund, as a result of a generous bequest 
of the late A. C. McLaughlin of California. The fund 
honors a former professor of internal medicine at the 
Medical Branch, who was also a regent of the univer- 
sity. On recommendation of a special committee, the 
McLaughlin fellowships are to be used for the investi- 
gation of infection and immunity. Funds are available 
to support predoctoral and postdoctoral fellowships, 
as well as senior and faculty fellowships. Fellowships 
will be made available for 1 yr with opportunity for 
renewal in certain instances. Address application to 
the Executive Director, University of Texas Medical 
Branch, Galveston. 


In the Laboratories 


Arthur D. Little, Inc., has announced acquisition of 
the research and development division and laboratories 
of the Merrill Company, a metallurgy and engineering 
firm in San Francisco. The new unit is to be known 
as Little’s Western Laboratories Division. 


The first contribution by an industrial firm toward 
the creation of a bust of Josiah Willard Gibbs for 


97 


| 

ts 

a} 
| 
i 
3 
7 

= 


New York University’s Hall of Fame has been received 
from the M. W. Kellogg Co. of New York. Arthur B. 
Kemper of Manhattan College, secretary of the Amer- 
ican Chemical Society’s New York section, is receiver 
of gifts for the fund. Cheeks payable to the section 
should be mailed to him at Riverdale 71, N.Y. 


Effective 1 July, the National Lead Co. has been 
seleeted to operate the U.S. Atomic Energy Commis- 
sion’s Raw Materials Development Laboratory at Win- 
chester, Mass., which has been operated by the Ameri- 
can Cyanamid Co. under Commission contract since 
1951. The laboratory is principally concerned with 
the development of processes for treatment of ura- 
nium-bearing ores in the production of uranium con- 
centrates. 


A $2,000,000 electronics laboratory has been opened 
officially by Raytheon Manufacturing Co. The U.S. 
Navy began construction of the building late in 1952, 
when it was planned that Raytheon would use the 
structure as a Navy research and development center. 
It is one of the most advanced of all laboratories for 
the development of aircraft electronics equipment and 
guided missiles control systems. It has 100,000 ft? of 
floor space on two floors, and can house approximately 
700 workers. There are 21 specially designed bays for 
operating and testing radar equipment. 


For “pioneering use of television in bettering the 
health of the nation,” the American Medical Associa- 
tion recently awarded a special citation to the Phila- 
delphia Pharmaceutical house, Smith, Kline, & French 
Laboratories. 


The Westinghouse alternating current network cal- 
culator was set into operation on 1 July at an official 
opening. Built by the Westinghouse Corp. and coop- 
eratively sponsored by seven major power companies, 
the calculator is housed in The Franklin Institute La- 
boratories for Research and Development. The spon- 
soring power companies—Atlantie City Eleetrie Co., 
Delaware Power and Light Co., Jersey Central Power 
and Light Co., Metropolitan Edison Co., New Jersey 
Power and Light Co., Pennsylvania Electrie Co., and 
Philadelphia Electric Co.—will use this $400,000 ana- 
lyzing device to stimulate conditions of their respective 
eleetric power systems. The participants will eontrib- 
ute to operating costs in proportion to their annual 
work load. Should companies not require all their 
allotted time, they are free to relinquish a portion of it 
to other nonsupporting utilities. 


Miscellaneous 


The first two issues of the ASB Bulletin, the new 
quarterly publication of the Association of South- 
eastern Biologists, have been circulated. Both, one for 
March and one for June, contain articles on the edi- 
torial plans of the publication. At present research 
papers are not included, but it is possible that a sec- 
tion devoted to short papers may be added after sev- 
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eral years. The new bulletin will run about 64 pages 
per volume. The subscription rate is $2.00 per year. 
For further information write the editor, V. A. Greu- 
lach, University of North Carolina, Chapel Hill, N. C. 


A Directory of Geologists and Exploration Geo- 
physicists belonging to the member societies of the 
American Geological Institute was issued by the In- 
stitute in April. Approximately 20,000 names and ad- 
dresses are listed in the directory, which is a by-product 
of the work on the Earth Sciences Section of the Na- 
tional Register of Scientific and Technical Personnel 
carried out by the Institute in cooperation with the 
National Science Foundation. The directory is mimeo- 
graphed and sells for $2.50 in the United States, Can- 
ada and Mexico. 


The Society of Actuaries has just published a 300- 
page report on an extensive investigation of the mor- 
tality experienced among insured lives with various 
physical impairments. Entitled 1951 Impairment 
Study, it is the latest in a series of medico-actuarial 
investigations conducted in this country over the last 
45 yr by actuaries and medical men. The present study 
represents in effect the experience between 1935 and 
1950 connected with some 725,000 policies that were 
followed up for varying periods of time up to 15 yr, 
with over 18,000 deaths among them. More than 130 
groups of different impairments were included in the 
study. 


By act of Congress, Mar. 3, 1847, an appropria- 
tion was granted to Henry Rowe Schooleraft, ex- 
plorer and historian, and he was authorized to pre- 
pare what presumably would be a complete and 
definitive encyclopedia on American Indians and 
everything pertaining to them. The project was to be 
carried out under the direction of the Office of Indian 
Affairs. The first volume of Schooleraft’s Historical 
and Statistical Information respecting the History, 
Condition and Prospects of the Indian Tribes of the 
United States appeared in 1851. Five others followed. 

Preparation of this opus had involved an enor- 
mous amount of work in the collection of data, but 
the material was poorly organized. Many of School- 
eraft’s philosophical and ethnological ideas, which 
he stressed, long since have become outmoded. Sone- 
times his facets were quite mixed up. Nevertheless, 
the work represents an almost unequaled wealth of 
material that has been an invaluable source of infor- 
mation for historians and ethnologists. The record is 
of particular significance because the data, however 
wrong at times, came from intelligent observers who 
were in personal contact with the Indians before their 
ways of life had been much affected by white con- 
tacts. The first comprehensive index to Schoolcraft’s 
volumes, which will make the work more generally use- 
ful to scholars, has just been issued by the Smith- 
sonian Institution’s Bureau of American Ethnology. 
It was prepared, during several years of intensive 
work, by Frances 8. Nichols, formerly of the Bureau 
staff. 
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Book Reviews 


Antiseptics, Disinfectants, Fungicides, and Chemi- 
cal and Physical Sterilization. George F. Reddish, 
Ed. Lea & Febiger, Philadelphia, 1954. 841 pp. 
Illus. $15. 


This new treatment of antimicrobial agents appears 
as a worthy successor to McCulloch’s Disinfection and 
Sterilization. Like its predecessor from the same pub- 
lisher, Reddish’s book should become a standard and 
useful reference in its field. 

The scope of the book is indicated by its eight 
parts: introduction; methods of testing; antisepties; 
disinfectants, fungistats and fungicides; preserva- 
tives; chemical and physical sterilization; and pas- 
teurization. “The grouping of the chapters in their 
respective categories,” prefaces the editor, “has been 
somewhat of a problem.” Thus, the part on antisepties 
is subdivided on the bases of both chemical families 
(mereurials, aleohols, and so forth) and uses (surgical 
antiseptics, antiseptic powders, virucidal agents, and 
so forth). However, the major established subject 


‘areas that have been selected, exclusive of antibiotics 


and other chemotherapeutic drugs, are well covered. 
A separate chapter is accorded sterilization by ioniz- 
ing radiation, although nonionizing radiation, sonic 
oscillation, desiccation, pressure, and other develop- 
mental or minimally important areas are relatively 
neglected. 

The 30 contributers, one half from commercial or- 
ganizations, give the diversified subject matter an au- 
thoritative treatment unattainable by a single author. 
The prefaced promise and excellent example in text 
of the editor for “interpretations and evaluations of 
the subject matter by each contributor” unfortunately 
are not always followed, and several chapters are pre- 
ponderantly documentary. 

The inelusion of comprehensive treatment of termi- 
nology and methodology should lead toward standard- 
ization where it is sorely needed. General agreement 
on definition of terms, not only by the 30 representa- 
tive contributors, but also by several leading organi- 
zations to which the chapter was submitted prior to 
publication, should go far toward dispelling the vague- 
ness and varied use that have clouded such words as 
antiseptic. Pertinent methods of testing are presented 
in detail and are evaluated. The phenol coefficient test 
receives deserved but fair criticism: “impractical and 
unscientific” for nonphenolie disinfectants, “meaning- 
less” for skin antisepties, but “still satisfactory for 
the testing of phenol—like compounds for use on in- 
animate objects.” 

The book is organized, and should find its greatest 
usefulness, as a handbook for practical application 
of antimicrobial agents. For this there is a very defi- 
nite need. To the reviewer, however, it falls short in 
not interpreting, either critically or comprehensively, 
the physiological action of these agents. But one short 
chapter is devoted specifically to theory and this pri- 
marily to consideration of the genetic basis of resist- 
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ance, Some chapters (for example, phenolics) fail en- 
tirely to consider mechanism of action and others do 
so superficially. Even the chapter on thermal resist- 
anee of microorganisms is devoted primarily to quan- 
titation of death and dismisses basie mechanism of 
hydrothermal death in a short paragraph. In these re- 
spects, the science of the subject has given way to 
technology. 

PuiLipe GERHARDT 
Department of Bacteriology 
University of Michigan Medical School 


The Chemical Structure of Proteins. Ciba Founda- 
tion Symposium. G. E. W. Wolstenholme and Mar- 
garet P. Cameron, Eds. Little, Brown, Boston, 1954. 
xii + 222 pp. Illus. + plates. $6. 


This book includes the papers and verbatim records 
of questions and discussions that ensued at a sym- 
posium held 1-3 Dee. 1952. The report is a mine of 
practical information for anyone concerned with the 
actual operations of research on its subject. This re- 
sults from the very practical level of presentation and 
discussion. The subjects discussed include methods of 
fractionation for proteins, amino acids, and pep- 
tides; C-terminal and N-terminal amino acids; meth- 
ods of cleavage of peptide chains (chemical and en- 
zymatic) ; acyl migrations within a peptide chain; the 
peptides of tissues as well as those derived from pro- 
teins by partial hydrolysis; the structure of prot- 
amines and the relationship of electron optical and 
chemical studies of collagen. 

The difficulties and disappointments that have come 
to the reporters appear along with the triumphs. Path- 
ways with no visible outlet are explored for some dis- 
tanee, and some of the obstacles to progress are as- 
sayed. The participants obviously were delighted to 
have arrived at the same point along different paths 
and were at a loss to understand why this meeting did 
not always occur. 

The 16 formal papers range from 4 ‘to 17 pages, 
and the diseussion records oceupy 2 to 4 pages each. 
The papers are simple in form and are as easily read 
as any collection on this subject. The presentation is 
quite topical, for practically every author emphasizes 
as much of what he hopes to do (and has by now at- 
tempted) as what has been done. 

The permanent value of the publication is likely to 
be inspirational rather than definitive, for it tells the 
story of developing method and understanding. It is 
regrettable that 15 months were needed to bring the 
report through the press. Editing and manufacture 
are well done, but perhaps a less costly form would 
have been appropriate to insure a wider distribution 
among those who would benefit most from owning the 
book. 

Levy 
Department of Biochemistry, 
New York University College of Medicine 
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Contributions to the Theory of Riemann Surfaces. 
L. Ahlfors et al., Eds. Princeton Univ. Press, Prince- 
ton, N. J., 1953. 264 pp. $4. 


A hundred years ago Bernhard Riemann wrote his 
famous and fundamental doctoral thesis Grundlagen 
fiir eine allgemeine Theorie der Functionen einer ver- 
Gnderlichen complexen Grésse, in which he created the 
geometric function theory and, in particular, intro- 
duced the concept of “Riemann surfaces.” In order 
to celebrate this centennial anniversary, a Conference 
on Riemann Surfaces was held at Princeton, 14-15 
Dee. 1951. On this occasion 21 well-known mathemati- 
cians presented papers that showed the great and in- 
spiring influence of Riemann’s ideas to the develop- 
ment of modern mathematies. 

An introductory article by L. V. Ahlfors gives a 
very interesting historical review on the 100 years of 
the theory of conformal mapping and Riemann sur- 
faces up to our present time. The wide range of the 
more special contributions of the other mathemati- 
cians is very remarkable. They discuss variational 
methods (M. Schiffer), topological methods (J. A. 
Jenkins and M. Morse), Dirichlet’s principle (Z. 
Nehari, M. Schiffman), conformal mappings (J. A. 
Jenkins, A. C. Schaeffer, S. E. Warschawski), studies 
of Riemann surfaces under many different points of 
views (E. Calabi, L. Fourés, M. Heins, 8. Kakutani, 
W. Kaplan, P. C. Rosenbloom, H. L. Royden), strue- 
ture of complex spaces (S. Bochner), functions on 
Riemann surfaces (L. Bers, L. Sario), linear partial 
differential equations (S. Bergman), operators on 
manifolds (D. C. Spencer), and the Riemann-Roch 
theorem (K. Kodaira). These many diversified con- 
tributions show that the interest in these questions is 
at present alive and strong. 

Arruur ROSENTHAL 
Department of Mathematics, Purdue University 


Notions Elémentaires de Chimie Générale. Paul 
Paseal, Masson, Paris, 1953. 550 pp. Illus. + plates. 
3600 fr. 


During 1949-52 Paul Pascal published four vol- 
umes, totaling 1800 pages and constituting “an expo- 
sition, theoretical and critical, of the principal prob- 
lems of Physical Chemistry that should be known to 
every trained chemist.” 

The present volume is a selection of themes and 
topies from this exhaustive treatise and is a summary 
for the reader who cannot afford the time or does not 
have the mathematical training to master the definitive 
work. It is designed specifically for premedical and 
biology students. It is not so much concerned with 
“general” or descriptive chemistry, as we would use 
the terms, but rather with classical physical, including 
colloid, chemistry. 

To compensate for his selectivity of coverage and 
for his abridgment of full mathematical treatment, 
the author has included many diagrams and models de- 
signed to aid comprehension of the text. Also, “thanks 
to the relative independence of the principal chapters, 
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a reader stopped by a momentary difficulty ean ‘jump,’ 
during a first reading, without risk of losing the se- 
quence of the development.” Another useful feature 
is a chapter on the reading of graphs. 

The main chapter headings are “Evolution of ideas 
on the nature of matter”; “Lacunal and discontinuous 
structure of things”; “Structure of the material 
atom”; “Modification of the nuclear structure”; 
“Molecular and ionic structures”; “Macrostructures” ; 
“Mechanism of grouping of atoms and ions”; “Chemi- 
cal kinetics”; “Evolution and equilibrium of chemical 
systems”; “Graphical’ representation of systems”; 
“Particulate study of liquid solutions”; “Surface phe- 
nomena”; and “Disperse systems.” 

The literary style is direct, and the American reader 
with a moderate facility in technical French will have 
no difficulty. This book could profitably be read not 
only by students but also by mature professionals in 
the collateral sciences, particularly the biological. I 
know of no entirely comparable work in English. 

BrvERLY L. CLARKE 
Chemical Division, Merck & Co., Ine. 
Rahway, New Jersey 


Handbook of Freshwater Fishery Biology with the 
First Supplement. Kenneth D. Carlander. Brown, 
Dubuque, Iowa, 1953. v + 429 pp. $6.50 (Owners of 
the Handbook, 1950, may purchase the supplement, 
separately bound, for $3.) 

Various branches of science not richly endowed with 
funds for bibliographic syntheses are sometimes 
blessed with a scholar of classical unselfishness. Fish- 
eries is currently such a field, and Kenneth Carlander 
is such a scholar. It was my pleasure to review 
[Science 113, 458 (1951)] this author’s first source 
book of age, growth, and life-history data on Ameri- 
ean food, game, and other fishes. The supplement ex- 
tends and brings more nearly up to date the published 
information on the subjects covered. Its outstanding 
feature is the expanded section on population data. 
This part composed less than 5 percent of the original 
work but makes up more than 10 percent of the sup- 
plement. It adds about 450 titles to the original num- 
ber of some 1100 which were abstracted earlier. The 
summary is indicative of a tremendous investment on 
the part of American workers in descriptive studies of 
growth in length and weight. It makes one wish that 
proportional effort had been spent on the how and why 
of fish growth 

Subdivision of the topic “Population data” in the 
table of contents for both original and supplement 
would have helped me and, more importantly, the 
user. 

One cannot peruse a compilation such as Carlander’s 
without regretting that so much additional informa- 
tion, of the kind reported, is not generally available 
for inclusion. Examples of such data are in the count- 
less unpublished reports that lie in the files of state, 
federal, and private fishery agencies and in the many 
unprinted collegiate theses. It would seem desirable 
that fishery workers generally adopt an active pro- 
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gram of bringing such material into Carlander’s 
hands. This would be particularly true of material for 
which other publication is unlikely or uneertain. 

It is common knowledge in other fields that through 
use informational source books tend to beeome bibli- 
cal in stature. Fishery workers will do well to guard 
against such an eventuality by strict avoidance of the 
unscientific practice of unduly substituting data from 
Carlander for direct use of original papers. In order 
to avoid perpetuation of inadvertencies, which almost 
necessarily are a part of any compendium, it is to be 
hoped that originals will continue to be used faith- 
fully in spite of the convenience of this handbook. Let 
the handbook be the key to the literature, but do not 
let it become the oracle! 

Dr. Carlander deserves the continuing praise and 
gratitude of his colleagues in aquatie biology and fish- 
eries. He certainly has mine. 

Karu F, Lac ier 
Department of Fisheries, 
School of Natural Resources, University of Michigan 


New Books 


Theory and Method in the Social Sciences. Arnold M. 
Rose. Univ. of Minnesota Press, Minneapolis, 1954. 
xii+351 pp. $5. 

Introduction to the Chemistry of Enzymes. Keith J. Laid- 
ler. MeGraw-Hill, New York—London, 1954. ix + 208 pp. 
Tilus. $5. 

Introduction to Nuclear Engineering. Raymond L. Mur- 
ray. Prentice-Hall, New York, 1954. xiii+418 pp. 
Tilus. $7. 

So Little for the Mind. ed. 2. Hilda Neatby. Clarke, 
Irwin, Toronto, 1953. xiii+384 pp. $3. 

Tables of Integral Transforms. vol. 1. Based, in part, on 
notes left by Harry Bateman. Bateman Project Staff, 
A. Erdelyi, Ed. McGraw-Hill, New York—London, 1954. 
xx +391 pp. $7.50. 

Principles of Biology. W. Gordon Whaley et al. Harper, 
New York, 1954. ix +694 pp. Illus. $6. 

Rocks and Mineral Deposits. Paul Niggli; trans. by 
Robert L. Parker. W. H. Freeman, San Francisco, 
1954. xiii + 559 pp. Illus. $12. 

Optical Instrumentation. George 8. Monk and W. H. Me- 
Corkle, Eds. MeGraw-Hill, New York—London, 1954 
xxv + 262 pp. Illus. $3.75. 

Nobel Prize Winners in Chemistry: 1901-1950. Eduard 
Farber. Schuman, New York, 1953. x +219 pp. Plates. 
$5. 

Truk: Man in Paradise. Viking Fund Publications in 
Anthropology, No. 20. Thomas Gladwin and Seymour 
B. Sarason. Wenner-Gren Fdn., New York, 1953. 651 
pp. Illus. + plates. $6.50. 

Progress in the Chemistry of Fats and Other Lipids. vol. 
2. R. T. Holman, W. O. Lunderberg, and T., Malkin, 
Eds. Academie Press, New York; Pergamon Press, 
London, 1954. 347 pp. Illus. + plates. $9.80. 

Nobel Prize Winners in Medicine and Physiology: 1901 - 
1950. Lloyd G. Stevenson. Schuman, New York, 1953. 
ix+291 pp. Plates. $6.50. 

Personality Through Perception. An experimental and 
clinical study. H. A. Witkin et al. Harper, New York, 
1954, xxvi+571 pp. Illus. $7.50. 
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The Proteins: Chemistry, Biological Activity, and 
Methods. vol. Il, pt. A. Hans Neurath and Kenneth 
sailey, Eds. Academic Press, New York, 1954. ix + 
661 pp. Illus. $14. 

Sociology. ed. 4. Emory 8. Bogardus. Macmillan, New 
York, 1954. xv +616 pp. $5. 

Ideals of Life. An introduction to ethies and the humani- 
ties. Millard Spencer Everett. Wiley, New York; Chap- 
man & Hall, London, 1954. xiv+736 pp. $5. 

A Field Guide to the Birds of Britain and Europe. Roger 
Tory Peterson, Guy Mountfort, and P. A. D. Hollom. 
Hloughton Mifflin, Boston, 1954, xxxiv + 318 pp. Tilus. + 
plates. $5. 

V-2. Walter Dornberger. Trans. by James Cleugh and 
Geoffrey Halliday. Viking Press, New York, 1954. 
xviii + 281 pp. + plates. $5. 

Minnesota's Rocks and Waters. A geological story. George 
M. Schwartz and George A. Thiel. Univ. of Minnesota 
Press, Minneapolis, 1954. xviii + 366 pp. Illus, $4. 

Essays on the Social History of Science. 8. Lilley, Ed. 
Munksgaard, Copenhagen, 1953. 182 pp. Paper, 30 kr. 

Time Counts. The story of the calendar. Harold Wat- 
kins. Philosophical Library, New York, 1954. vi +274 
pp. Illus. + plates. $3.75. 

Methods of Research. Educational, psychological, socio- 
logical. Carter V. Good and Douglas E. Seates. Apple- 
ton-Century-Crofts, New York, 1954. xx +920 pp. $6. 

Advances in Enzymology and Related Subjects of Bio- 
chemistry, vol. XV. F. F. Nord, Ed. Interscience, New 
York—London, 1954. x + 547 pp. Illus. $11. 

The Sophists. Mario Untersteiner. Trans. by Kathleen 
Freeman. Philosophical Library, New York, 1954. xvi 
+368 pp. $6. 

Progress in Biophysics and Biophysical Chemistry, vol. 
4. J. A. V. Butler and J. T. Randall, Eds. Academic 
Press, New York; Pergamon Press, London, 1954. viii 
+399 pp. Illus. + plates. $9.50. 

Induction and Dielectric Heating. J. Wesley Cable. Rein- 
hold, New York, 1954. vii+ 576 pp. Illus. $12.50. 

The Microtomist’s Formulary and Guide. Peter Gray. 
Blakiston, New York, 1954. xiii+ 794 pp. Illus. $10.50. 

Applied Atomic Energy. K. Fearnside, E. W. Jones, and 
E. N. Shaw. Philosophical Library, New York, 1954. 
viii + 156 pp. Illus. + plates. $4.75. 

Heat Conduction. With engineering, geological, and other 
applications. Leonard R. Ingersoll, Otto J. Zobel, and 
Alfred C. Ingersoll. Univ. of Wisconsin Press, Madison, 
rev. ed., 1954. xiii+325 pp. Illus. $5. 

Method and Perspective in Anthropology. Papers in 
honor of Wilson D. Wallis. Robert F. Spencer, Ed. 
Univ. of Minnesota Press, Minneapolis, 1954. xii + 323 
pp. $4.50. 

Plant Life in Malaya. R. E. Holttum. Longmans, Green, 
London-New York, 1954. viii+ 254 pp. Illus. $3. 

Die Entwicklung und Morphologie des Chondrokraniums 
von Myotis Kaup. Hans Frick. Georg Thiem, Stutt- 
gart; Intercontinental Medical Books, New York, 1954. 
102 pp. Illus. Paper, $3.45. 

An Introduction to Bacterial Physiology. Evelyn L. Ogin- 
sky and Wayne W. Umbreit. Freeman, San Francisco, 
1954. xi + 404 pp. Illus. Text, $6; trade, $7.25. 

Human Development. John P. Zubek and P. A. Solberg. 
McGraw-Hill, New York—London, 1954. vii+476 pp. 
Tilus. $6. 

Psychological Testing. Anne Anastasi. Macmillan, New 
York, 1954. xiii+ 682 pp. Illus. $6.75. 

Nuclear Theory. Robert G. Sachs. Addison-Wesley, Cam- 
bridge, Mass., 1953. xi+383 pp. Illus. $7.50. 
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Miscellaneous Publications 


The Coconut Rhinoceros Beetle with Particular Reference 
to the Palau Islands. Bull. 212. J. Linsley Gressitt. 
Bernice P. Bishop Museum, Honolulu, Hawaii, 1953. 
157 pp. Illus. 

Research Directory. Case Inst. of Technology, Cleveland, 
1954. 50 pp. 

Marine Sciences Programs in the South. Preliminary 
report. Nelson Marshall, Ed. Southern Regional Edu- 
eation Bd., Atlanta, Ga., 1954. 103 pp. Illus. 

A Study of Populations of the Anchoveta, Cetengraulis 
mysticetus, Based on Meristic Characters. Inter-Ameri- 
can Tropical Tuna Commission Bull., vol. 1, No. 1. 
Gerald V. Howard. 24 pp. Illus. Some Aspects of the 
Dynamics of Populations Important to the Manaége- 
ment of the Commercial Marine Fisheries, vol. 1, No. 2. 
Milner B. Schaefer. 30 pp. Illus. Inter-American Tropi- 
eal Tuna Commission, La Jolla, Calif., 1954. 

Research at ALCOA. Aluminum Co. of America, Pitts- 
burgh 19, 1954. 54 pp. Illus. 

Contributions to the Study of Planetary Atmospheric 
Circulations. Geophysical Res. Paper No. 24. Robert 
M. White, Ed. 1953. 141 pp. Illus. 

The Vertical Distribution of Mie Particles in the Tropo- 
sphere. Geophysical Res. Papers, No. 25. R. Penndorf. 
1954. 12 pp. Illus. Air Foree Cambridge Res. Center, 
Cambridge, Mass. 


Symposium on Protein Metabolism. Proc. of the Nutri- 
tion Symposium held at the Univ. of Toronto, 30 Oct. 
1953. Nutrition Symposium Ser., No. 8. National Vita- 
min Foundation, New York 22, 1954. 107 pp. Illus. 
$1.50. 

California Sexual Deviation Research, Final Report. v0l. 
20, No. 1. Assembly of the State of Calif., Sacramento, 
1954. 160 pp. 


Atmospheric Conditions Related to Blowup Fires. Station 
Paper No. 35. George M. Byram. Southeastern Forest 
Expt. Station, Asheville, N.C., 1954. 31 pp. Iilus. 

Genus Ianthina. A monograph. Dana-Rpt. No. 38. Dan 
Laursen. 40 pp. Illus.+plate. 10s. Paralepididae I 
(Paralepis and Lestidium). Dana-Rpt. No. 40. Vilh. 
Ege. 184 pp. Illus. £2, Carlsberg Foundation, Copen- 
hagen, 1953. 

Absolute Magnitudes of the B Stars Determined from 
Measured Intensities of the Hy Line. vol. IX, No. 8. 
R. M. Petrie. 17 pp. Illus. + plate. Hydrogen Absorption 
Lines in the Spectra of B-Type Stars. vol. IX, No. 9. 
Jean K. MeDonald. 26 pp. Illus.+ plate. 25¢. Wave- 
Length Standards for Radial-Velocity Determinations 
trom B-Type Spectra. vol. IX, No. 10. R. M. Petrie. 24 
pp. Illus. + plate. Dominion Astrophysical Observatory, 
Victoria, B.C., Canada, 1953. 

Histochemische Methoden. No. 1. Walther Lipp, Ed. R. 
Oldenbourg, Munich, 1954. 24 pp. DM 6. 

The Big Three and One More Makes Four. MVR Research 
Project No, 210. Andrew J. White. Motor Vehicle Re- 
search, Lee, N.H., 1953. 64 pp. Illus. $2. 

Understanding Other Cultures. William A. Parker, Ed. 
American Council of Learned Societies, Washington 6, 
1954. 91 pp. 

Structuur en Situatie der Geest t happen. vol. 16, 
No. 12. H. J. Pos. Noord-Hollandsche Uitgevers, Am- 
sterdam, 1953. 12 pp. Fi. 1. 

Strahlenschutz und Sonstiger Arbeitsschutz bei der 
Medizinischen Anwendung von Réntgenstrahlen. Wil- 
helm Ernst. Georg Thieme, Stuttgart, Germany, 1953. 
97 pp. Illus. DM 7.80. 
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On Sirpus, a Genus of Pigmy Cancroid Crabs. Zoology, 
vol. 2, No. 3. Isabella Gordon. British Museum (Natural 
History), London, 1953. 22 pp. Illus. 6s. 

Beech for Containers. Beech Utilization Ser., No. 7. David 
B. Cook. Northeastern Forest Expt. Station, Upper 
Darby, Pa., 1953. 13 pp. Illus. 

Fifty Years of Paint Testing. Spee. Tech. Pub. No. 147. 
American Society for Testing Materials, Philadelphia 3, 
1953. 47 pp. Illus. $1.25. 

Flore du Congo Belge et du Ruanda-Urundi, Spermato- 
phytes. vol. IV. Institut National pour 1’Etude Agro- 
nomique du Congo Belge, Brussels, 1953. 314 pp. Illus. 
300 fr. 

Bibliography of Plant Protection, 1940—1945. vols. I and 
II (In English, French, and German). J. Biirner, Ed. 
Biologische Zentralanstalt fiir Land- und Forstwirt- 
schaft, Berlin-Dahlem, Germany, 1953. 1308 pp. 

Drainage in the Lewiston Area Utah. Spec. Rpt. No. 9. 
Orson W. Israelsen. Agricultural Expt. Sta., Utah State 
Agricultural College, Logan. 25 pp. Illus. 

Bibliography of Fishes in Japan (1612-1950). Yaichiro 
Okada and Kiyomatsu Matsubara. Prefectural Univer- 
sity of Mie, Mie Prefecture, Japan, 1953. 228 pp. 

American Malacological Union Annual Report. American 
Malacological Union, Buffalo 24, N.Y., 1953. 51 pp. 
Tilus. 

Nederlandse Dorpen in de 16e Eeuw. vol. LIX, No. 2. 
H. A. Enno Van Gelder. Noord-Hollandsche Uitgevers, 
Amsterdam, 1953. 147 pp. Illus. Fl. 7.50. 

Aportacion de la Escuela Espanola a la Técnica Endo- 
bronquial, Analisis Cr légico y Doctrinal. 8. Garcia- 
Vicente. The author, Paséo de la Castellana, 78, Madrid, 
1953. 43 pp. Illus. 

Contributions to the Flora of Venezuela. Fieldiana: Bo- 
tany, vol. 28, No. 3. Julian A. Steyermark. Chicago Na- 
tural History Museum, Chicago, 1953. 230 pp. Illus. 
$4.25. 

Physics and Chemical Sciences in Western Germany. A 
symposium on current research. Library of Congress, 
Reference Dept., Washington 25, 1954. 123 pp. 50¢. 

Wissenschaftliche Bibliographie. David Reichinstein. 
Aristoteles, Ziirich, Switzerland, 1953. 52 pp. 

Natural Man. Doubleday Papers in Psychology. No. 1. 
Clarence Leuba. 70 pp. 95¢. Historical Roots of Learn- 
ing Theory. Doubleday Papers in Psychology No. 2. 
Horace B. English. 21 pp. Illus. 65¢. Feelings and 
Emotions. Doubleday Papers in Psychology No. 3. 
Lawrence K. Frank. 38 pp. 85¢. Doubleday, Garden 
City, N.Y., 1954. 

Essays on Gravity. Five winning essays of the annual 
award (1949-1953). Gravity Research Foundation, 
New Boston, N. H. 34 pp. 

Properties of Feldspars and Their Use in Whitewares. 
Bull. No. 422. Joseph C. Kyonka and Ralph L. Cook. 34 
pp. Illus. 60¢. Engineering Properties of Chicago Sub- 
soils. Bull. No. 423. Ralph B. Peck and William C. Reed. 
62 pp. Illus. $1. Engineering Expt. Sta., Univ. of 
Tilinois, Urbana, 1954. 

El Aliso, a Series of Papers on the Native Plants of Cali- 
fornia, vol. 3. No. 1. Rancho Santa Ana Botanic Garden, 
Claremont, Calif., 1954. 91 pp. Illus. 

Vacations Abroad. vol. VI (In English, French, and 
Spanish). UNESCO, Paris, 1954 (Order from Columbia 
Univ. Press, New York 27). 125 pp. 

Southern Maryland—A Tobacco Economy. Studies in 
Business and Economies, vol. 7, No. 4. Univ. of Mary- 
land, College Park, 1954. 32 pp. Illus. 

Prinzahlen. Elemente der Mathematik vom MHoéheren 
Standpunkt Aus. vol. 2. Ernst Trost. Birkhiiuser, Basel, 
Switzerland, 1953. 95 pp. Fr. 13.50. 
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Technical Papers 


Theoretical Foundations of Audio- 
Visual-Tactile Rhythm Induction 
Therapy Experiments 


Theodore C. Kahn* 
University of Southern California, Los Angeles 


An instrument has been assembled in a college elee- 

tronic laboratory (1) that is designed to emit audible 
clicks in rhythmic acoustie patterns, light flickers that 
are variable in speed and intensity and are adapted 
with a color selector, and tap hammers that make dis- 
tinct but painless cutaneous rhythmic contacts. The 
clicks, light flickers, and taps have rhythmic patterns 
that are separately variable. The subject controls this 
variability by manipulating dials. The range of the 
audio, visual, and tactile impulses vary from 1 im- 
pulse/3 sec to the eritieal frequency at the threshold 
of ineapacity to distinguish pulsation. The latter dif- 
fers for each of the three types of sensory stimuli. 
’ Three revolving drums are electrically attached to 
the instrument, making it possible to obtain continu- 
ous recordings of the various frequencies selected by 
the subject for each element. 

Experiments to be conducted with this device are of 
two kinds. The possibility that the instrument may be 
diagnostic will be explored. The optimum rhythm pat- 
terns (most pleasant to listen to, look at, and feel) 
will be determined for neuroties, various categories of 
psychoties, psychopathic deviates, and nonpsychoties. 
A variety of rhythm patterns will be investigated 
using these populations. Psychogalvanometrie and 
other physiological data will be recorded simultane- 
ously by means of a multichannel polygraph. 

The other research will be concerned with a possible 
psychiatric and somatic therapeutic effect of exposure 
over a period of time to a variety of rhythms and the 
achievement of conditioned tolerances to irritating 
frequencies. 

Electroencephalographie responses of psychic 
states during rhythmie acoustic patterns produced by 
variations of metronome clicks have already been in- 
vestigated in experiments at Tohoku, Japan (2), and 
a highly positive relationship was found to exist be- 
tween subjective and EEG responses to the several 
experimental situations. Gengerelli (3), using remote- 
control electric stimulation of the cortex of rats, found 
that variations in rhythms caused characteristically 
differentiating behavior when strength and direction 
of charge remained constant. 

O’Flanagan, Smith, and Taylor (4) used 20 subdede 
in a photic rhythm stimulation experiment; with the 
aid of a stroboseope, they were able to obtain powerful 
reactions of sympathetic neural centers short of full 
photogenie seizures. Libet and Gerard (5) have dem- 


* At present on active duty in the Department of Psychol- 
ogy, School of Aviation Medicine, USAF, Randolph Air Force 
Base, Texas. (Nothing in this article reflects official Air 
Force opinion.) 
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onstrated the rhythmical character of neuromuseular . 


activity by using action potential records from an iso- 
lated mass of cortical tissue. Freeman (6) states that 
the “rhythmical character of excitability suggests a 
primordial basis for neuromuscular homeostasis.” 

These and other studies suggest that neuromuscular 
activity may be stimulated and behavioral modifica- 
tions accomplished through rhythmie sensory stimu- 
lations. The present theory postulates the therapeutic 
implications through controlled conditioning by mul- 
tiple-sensory stimulation. It is predicated on the pos- 
sibility, as yet unexplored, that the interaction of 
specific frequencies (to be determined) may leave 
residuals beneficial to the somatie and psychological 
integrative processes of an individual. 

Music, dancing, and rhythmic manual work have 
been used therapeutically with varying success. The 
physiological rhythm responses to tissue impairment, 
the dysrhythmia of the neural electric field that char- 
acterizes cortical damage, and the diastolic, systolic, 
respiratory, and circulatory rhythms are seen as hav- 
ing integrative neuromuscular counterparts of a Ge- 
stalt nature apart from organ function and neural 
reinforcement of the learning theory. Rhythm indue- 
tion therapy would modify this configurational field 
by exposing the patient over a period of time to the 
interplay of specifie series of audio, visual, and tactile 
frequencies. It has already been demonstrated by Gen- 
gerelli (7) that variations of rhythm patterns stimu- 
late differential behavior in mice and that these 
rhythms can be emitted and regulated by remote con- 
trol. The research of Miller et al. (8) indicates the 
compelling nature of subliminal clues in behavioral 
modfications. 

The hypothesis that behavioral and personality 
changes may be accomplished subliminally by elee- 
tronic, remote-control methods is a valid one. The two 
recent articles by Faukhauser (9) give the theory of 
emotional alterations of masses of population by sub- 
liminal, rhythmie remote-control techniques added 
plausibility. This is particularly interesting inasmuch 
as the instrument described here has already demon- 
strated its capacity for stimulating, in a relatively 
short time, a hypnotie-type stupor in several experi- 
mentally tested subjects. 

A paranoid schizophrenic patient was asked to de- 
seribe his feelings while being subjected to the rhythm 
pattern he had selected. He stated: “I ean find a defi- 
nite rhythm here that does not seem to be disturbing 
to thought continuity. I find myself thinking of driv- 
ing across a level terrain watching a beacon of light. 
Also it suggests flying the beam by radio control. I 
find no hostility in this rhythm.” He asked for a piece 
of paper, saying, “I just want to chart the thing to 
see whether the content is the same.” Three other 
patients reacted to the number of selected rhythms by 
showing considerably greater likes and dislikes of cer- 
tain frequencies than a group of five nonpatients. Two 
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obsessive-compulsives showed characteristic behavior 
in spending a considerably longer time in the selection 
of “pleasing” rhythms than members of other groups. 
These experiments were not intended to demonstrate 
that this method is capable of discriminating between 
clinical groups. However, the indications are that fur- 
ther research is justified on the basis of the interesting 
responses to audio-visual-tactile stimulation. 
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Ionic Permeability and Osmotic 
Swelling of Cells 


T. H. Wilson 


Department of Physiology, 

University of Pennsylvania Medical School, Philadelphia 
and Department of Biochemistry, 

Army Medical Service Graduate School, 

Walter Reed Army Medical Center, Washington 12, D.C. 


Many mammalian tissues when studied under un- 
natural conditions outside the body have been observed 
to swell in salt solutions isosmotie with blood and tis- 
sue fluids. One suggested explanation of this behavior 
is that the contents of the cells of these tissues in vivo 
are hypertonic to the surrounding media and the water 
that tends to enter them by osmosis is normally re- 
moved by a process of active water secretion (1). 
When this process fails because of anaerobie condi- 
tions, the action of metabolic poisons, or low tem- 
perature, the cell swells. 

Little is definitely known at present about mecha- 
nisms, other than contractile vacuoles, for primary 
active transport of water, but much information has 
recently been gained concerning processes of active 
ionie transport in a great variety of cells. Such proe- 
esses are known to be frequently accompanied by 
passive osmotic movement of water—for example, the 
movement of water associated with secretion of NaCl 
by a frog’s skin (2). 

The influence of colloid osmotic pressure on the 
movements of ions and water is well accepted in the 
ease of capillary walls, but it is not generally recog- 
nized in the case of most tissue cells. A known in- 
stance in which this is involved is the type of hemo- 
lysis that Wilbrandt (3) calls “colloid-osmotie.” 
Jacobs and Stewart (7) have discussed in some detail 
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Fig. 1. Volume changes of butyl alcohol-treated beef 
lymphocytes in various isosmotie solutions. Beef lympho- 
cytes were placed in a mixture of 1 part 0.3M sucrose and 
5 parts 0.15M NaCl (pH adjusted to 7.4 with phosphate 
buffer) containing 5 vol percent n-butyl aleohol. After 
exposure for 5 min, the cells were diluted five fold with 
the same sucrose-NaCl mixture without butyl alcohol. One 
milliliter of the treated cell suspension was added to 10 
ml of the following solutions: (A) 0.15M NaCl; (B) 1 
part 0.3M sucrose and 5 parts 0.15M NaCl; at zero time 
3 drops of saturated NaCl solution was added; (C) 0.3M 
sucrose. Similar results were obtained with polymorpho- 
nuclear leucocytes from rabbits. 


the osmotie consequences of a variety of types of ionic 
and molecular permeability, including the abnormally 
high cation permeability of the erythrocyte that gives 
rise to hemolysis by swelling. A very convenient agent 
for producing different easily controlled degrees of 
cation permeability and of swelling in salt solution 
is n-butyl aleohol (5, 6). 

The erythrocyte is a highly specialized cell whose 
behavior may or may not throw light on the mecha- 
nism of volume changes in typical mammalian tissue 
cells. Experiments were, therefore, made with leuco- 
cytes, whose general properties are more closely re- 
lated to other animal cells. Polymorphonuclear leuco- 
cytes were prepared from rabbits by lavage of the 
peritoneal cavity with saline. A mixture of lympho- 
cytes, monocytes, macrophages, and erythrocytes was 
also prepared from spleen by mincing the tissue sus- 
pended in isosmotie NH,Cl. Erythrocytes were hemo- 
lyzed in this solution, leaving intact the leucocytes, 
which were then centrifuged and resuspended in buf- 
fered saline. Volume changes of these cells were meas- 
ured by changes in optieal density in a sensitive pho 
tometer. 
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The result of one experiment is shown in Fig. 1. 
Following treatment with butyl alcohol, the leuco- 
cytes maintain their normal volumes for a long time 
in a mixture of 1 part isosmotie sucrose and 5 parts 
isosmotie saline; but the cells swell rapidly in isosmo- 
tie NaCl solution alone, shrink rapidly in isosmotie 
sucrose solution alone, and shrink with rapidity and 
then less rapidly recover, or slightly surpass, their 
original volume when a little concentrated NaCl is 
added to the surrounding medium. Shrinkage of cells 
in isosmotie sucrose is due to the diffusion of salt out 
of the cells followed by a movement of water. Such 
cells have enormously inereased permeability to 
anions, as well as to eations, but retain their normal 
impermeability to sucrose and protein. These results 
illustrate an essential agreement in the behavior of 
leucocytes and erythrocytes. 

It should be remembered that, although an active 
transport of cations is essential to the continued ex- 
istence of the erythrocyte, its absence would be ex- 
pected to produce swelling only very slowly. It is now 
known that the physical permeability of this cell to 
cations is so low that, despite its extremely favorable 
surface-volume relationship, rates of exchange of po- 
tassium across the surface of the human erythrocyte 
at body temperature are less than 2 percent of the 
cell potassium per hour (7, 8). By way of contrast, 
Davies and Galston (9) have reported for kidney cells 
exchanges of the order of 15 percent per minute. It 
follows, therefore, that, while a considerable degree 
of surface injury by butyl alcohol or other agents is 
needed to produce rapid swelling of the erythrocyte, 
a mere cessation of the normal ionie transport process 
might soon bring about the same result in the kidney 
cells. 

Perhaps the strongest reason at present for believ- 
ing that ionic movements may be involved in the vol- 
ume changes of tissue cells outside the body is the 
recent observation by Deyrup (10) that, while kidney 
slices swell in solutions of NaCl or monosaccharides 
isosmotic with blood, they shrink in similar solutions 
of disaccharides. This behavior, which strongly re- 
sembles that of the erythrocyte and the leucocyte after 
treatment with butyl aleohol, cannot be explained by 
a simple initial hypertonicity of the cells themselves. 
Preliminary evidence has also been obtained that the 
mammalian intestine behaves in the same way. In six 
experiments, rat intestine increased in water content 
17 percent over the control when placed in 0.15M 
NaCl at 0°C, increased 7.6 percent in a solution com- 
posed of 1 part 0.3M lactose and 5 parts 0.15N NaCl, 
and decreased 13.2 percent in a 0.3M lactose solution. 

The data presented are consistent with the hypothe- 
sis that the tendency of salts and water to enter cells 
owing to the intracellular colloid osmotie pressure is, 
under normal conditions of oxygenation, temperature, 
and so forth, exactly balanced by the active transport 
of ions and passive movement of water out of the cell. 

The valuable advice and criticism of M. H. Jacobs 
throughout the course of this work is gratefully ae- 
knowledged. 
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Ascomycete Spore Mutants and Their 
Use in Genetic Studies 


George Bistis and L. S. Olive 
Department of Botany, Columbia University, New York 


Ascobolus stercorarius is a heterothallie ascomycete 
which in its life-cycle resembles in many ways the 
eight-spored species of Neurospora. In wild-type 
crosses of the two mating types, every fruiting body 
produces hundreds of asci, each of which contains 
eight haploid, uninucleate ascospores. These spores 
become purple, then brown, as they mature. 

In the course of our genetic studies, two interesting 
cultures have been obtained, both of which appear to 
be single-gene mutants. The first of these carries a 
factor for ascospore abortion. Thus, in 2 e¢ross be- 
tween this mutant and a wild-type isolate, the re- 
sultant asci contain four viable, brown-colored spores 
and four abortive, colorless spores (Fig. 1). This par- 
ticular mutation apparently occurs quite frequently 
in this species, and it has been found by at least two 
previous workers. Dowding (1) reported that in wild- 
type crosses many of the asci contained these two 
types of spores. Ingold (2) pictures a fruiting body 
of A. stercorarius showing an aseus with these two 
spore types. 

The second mutant apparently carries a factor in- 
fluencing only spore color. When it is crossed with 
a wild-type strain of appropriate mating type, the 
asci produced contain four wild-type, brown-colored 
spores and four mutant, tan-colored spores (Fig. 2). 
In this case, however, all eight spores are viable. 
In the case of both mutants, crosses with wild-type 
cultures always produce the six expected aseus seg- 
regation patterns, and a preliminary scoring of asci 
gives a second-division segregation frequency of ap- 
proximately 20 percent for the spore abortion fae- 
tor and about 62 percent for the tan-spored factor. 
Therefore, the two are not alleles, but whether they 
are linked has not yet been determined. 

Figure 3 shows one type of aseus resulting from a 
cross between the two mutants. The spore abortion 
loeus has segregated in the first division, while the tan- 
spored locus has segregated in the second. All of the 
four expected ascospore phenotypes cannot be dis- 
tinguished, since the four spores carrying the abor- 
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Fig. 1. Aseus showing first-division segregation of the 
spore abortion factor. Fig. 2. Ascus showing second-di- 
vision segregation of the tan-spored factor. Fig. 3. Ascus 
resulting from a cross involving the two mutant strains. 
(x 500) 


tion factor are phenotypically alike regardless of 
whether they carry the wild-type or mutant factor at 
the tan-spored locus. 

The use of this organism in genetic studies affords 
certain definite advantages. It is easily cultured in 
Petri dishes containing an agar medium of yeast ex- 
tract and cellulose (3). The time required for one gen- 
eration to mature is between 10 and 14 days. A single 
plate of paired cultures forms many fruiting bodies, 
each of which contains hundreds of asci. Since these 
asci can be scored merely by direct examination, the 
results of 500 meioses have been counted in one 3-hr 
period. Another advantage of this method is that the 
autonomous effects of single genes upon single hap- 
loid cells (the ascospores) may be observed without 
the complications of dominance and recessiveness. 
Furthermore, the ascospore pattern in each ascus is 
a visual and orderly replica of meiosis and, as such, 
is a valuable aid in the study of segregation and cross- 
ing over, eliminating the necessity for laborious ascus 
dissection. It is obvious from the evidence obtained 
with the use of these mutants that brachymeiosis does 
not occur in A. stercorarius. 

A fuller presentation of these data will be published 
in the near future. 
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Oak Wilt Fungus Labeled with C** 


Paul F. Hoffman and Bert M. Zuckerman 


Section of Applied Botany and Plant Pathology, 
Illinois State Natural History Survey, Urbana 


Since the fungus Endoconidiophora fagacearum 
Bretz, causal agent of oak wilt, lives parasitically only 
in the woody conducting tissues under the bark of a 
diseased tree, its progress from a point of infection 
to distant parts of a tree ean be traced only with 
laborious difficulty The fungus produces, when grown 
in vitro, a toxie substance that is capable of causing 
tomato and oak cuttings to wilt. Tagging either the 
fungus, as has been done by Wheeler (1, 2) with other 
fungi, or the toxie substance with a radioactive ele- 
ment, without altering the pathogenicity of the fungus 
or the nature of the toxin, would afford better op- 
portunity to study the disease experimentally (3-5). 

Uniformly C**-labeled sucrose (6) with a specific 
activity of 2.64 uc/mg was used in the preparation 
of 1- and 2-ml lots of a sucrose-asparagine-yeast ex- 
tract medium (7) having activities of 10, 20, and 30 
ue/ml, unlabeled sucrose being used to make up the 
20-g/lit sucrose ratio in each lot. These lots, each in 
cotton-stopped, 10-ml Erlenmeyer-shaped flasks, were 
planted after sterilization with tiny wefts of mycelium 
and spores. 

These cultures were then placed in moist chambers 
and incubated at 27° to 30°C. After having developed 
for periods of 7 to 56 days, the new mats of fungus 
were taken from the flasks, laid on filter paper, and 
washed with a stream of sterile water until no radio- 
activity (8) could be detected in the wash water. From 
the washed fungus, transplants were made to un- 
labeled agars in Petri dishes and allowed to develop 
into new colonies. Mycelium and spores from the 
peripheries of these colonies were used in subsequent 
tests. 

Verification that the fungus had become labeled 
during its growth on the C**-containing media was 
obtained by autoradiography. Bits of fungus taken 
from colony peripheries were placed on glass micro- 
scope slides in drops of water, in drops of unlabeled 
liquid medium, or on thinly spread potato dextrose 
agar and allowed to grow for periods of 36 to 144 hr. 
Also, to obtain closely appressed growth, transplants 
were made to DuPont 600 P. T. cellophane spread on 
potato dextrose, chestnut meal, and water agars in 
Petri dishes. Before autoradiographs were made, the 
fungus was killed by heat at 80°C and the prepara- 
tions were dried for several hours over P,O;. Auto- 
radiographs of these preparations were made on East- 
man No-Sereen X-ray emulsion and on several Ilford 
nuclear-track emulsions (9)—NTB2, NTC2, NTD1, 
NTEI1, and NTG5—ranging from 25 p to 200 pw in 
thickness. 

Well-defined autoradiographs of germinated spores 
were obtained on NTG5 emulsion 100 pn, and of my- 
celium and spores on Eastman No-Sereen X-ray emul- 
sion (Fig. 1). The two most satisfactory methods of 
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Fig. 1. Autoradiograph produced on Eastman No-Screen 
X-ray emulsion by germinated spores of Endoconidiophora 
fagacearum Bretz taken from a colony labeled with C™. 
(x 9.5) 


preparation were to grow the fungus for periods of 
24 to 48 hr in a drop of liquid medium on a glass 
slide and to grow it on cellophane spread over agar. 

When planted on unlabeled agars in Petri dishes, 
the labeled fungus grew normally, even after it had 
been grown for 56 days on the 30-we/ml medium. 
Macroseopically, colony characters were like those of 
the unlabeled parent; microscopically, measurements 
of 200 labeled and 200 unlabeled conidia revealed no 
significant differences between the two; and signifi- 
cant differences were not apparent in percentage of 
germination, rate of germination, and appearance 
after germination (Table 1). 

In 3 days, a labeled strain of the fungus developed 
on the 30-uc/ml medium, and an unlabeled compatible 


strain, upon being crossed on unlabeled agar, pro- 
duced perithecia and ascospores that were not differ- 
ent in any morphological character from perithecia 
and ascospores produced by unlabeled compatible 
strains. Exuded masses of ascospores lifted from the 
perithecial beaks contained detectable radioactivity 
when measured in a Q-gas sealer (10) and, upon being 
inoculated into red oak (Quercus ruba L.) seedlings in 
the greenhouse, produced typical wilt symptoms (1/) 
in 47 days. It appears that transference of C'™* label- 
ing into the ascospores oceurred. Possibly, then, radio- 
active labeling may be useful also in studying the 
life-history and geneties of the fungus. 

Injection of suspensions of labeled conidia into red 
oak and live oak (Q. virginiana Mill.) seedlings was 
followed by typical wilt symptoms 20 days after in- 
oculation. With symptom-bearing leaves from seed- 
lings of both kinds of oak, autoradiographs were ob- 
tained on Eastman No-Sereen X-ray emulsion in 20 
days. By monitor (12), no radioactivity in the stems 
of the seedlings could be detected through the bark, 
but at the ends of cut stems readings of 30 to 40 
counts/min above background were obtained, and at 
upper and lower leaf surfaces readings of 20 to 30 
counts/min above background were obtained. 

When grown in the 20-1c/ml medium, the fungus 
produced a substance that caused wilting of both to- 
mato and oak cuttings like the wilting caused by the 
substance which the fungus produces in unlabeled 
media. That the two substances were the same was 
indicated further by the fact that filtrates from both 
labeled and unlabeled cultures gave the same Rf value, 
that of an as yet unidentified organic acid, on paper 
chromatographs. 

It is not known whether the radioactivity detected 
by autoradiograph in the leaves and by monitor in the 
stems and leaves of inoculated oak seedlings indicated 
the presence of the fungus, its toxin, or some other 
metabolite. But the experiments show that, within the 
activity range used, mycelium, conidia, and probably 
ascospores can be labeled with C** without altering the 
morphology or pathogenicity of the oak wilt fungus 
or changing the effect or nature of the toxin. 

Work currently under way and planned for the 
future is concerned with more accurate determinations 
of the amount of labeling possessed by the fungus 


Table 1. Germination at 23°C of unlabeled and C-labeled conidia of 
Endoconidiophora fagacearum Bretz of the surface of water agar. 


At 24hr At 36 hr 
Petri 

dish Spores Number Percentage Secondary Number Percentage Seeondary 
eounted germinated* sporulation counted germinated* sporulation 

1 Unlabeled 200 60.0 None 200 80.0 By about 

2 Unlabeled 200 65.5 None 200 75.5 25% of all 
3 Labeled 200 72.5 By 1 germi- 200 86.0 germinated 

nated spore spores in 

4 Labeled 200 69.0 None 200 78.0 each dish 


* Differences are not significant at the 5-percent level. 
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spores, the manner in which ascospores become labeled, 
and the isolation and identification of exometabolites 
produced by labeled strains of the fungus. 
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Waxy Constituents of the Saw Palmetto, 
Serenoa repens (Bartr.) Small 


Edward A. Wilder and Eugene D. Kitzke 


Basic Research Department, 
S. C. Johnson & Son, Inc., Racine, Wisconsin 


Serenoa repens (Bartr.) Small (1), commonly called 
the saw palmetto and often incorrectly called the serub 
palmetto, is the most abundant palm in the United 
States. It oceurs in wide distribution in the south- 
eastern and southern states, ranging from South Caro- 
lina to the Florida Keys and along the Gulf Coast to 
Louisiana (Fig. 1). 

Although considered somewhat of a weed because it 
is so ubiquitous, it was found useful in industrial ap- 
plication during World War II when it yielded an 
accepted cork substitute that could be processed from 
the soft tissue of the stem (2). Other potential uses 
include tannin source (3), fibers, wallboard, and 
paper. 

Because the world market can always appreciate a 
new hard vegetable wax to supplement existing eom- 
mercial waxes, such as carnauba (Copernicia ceri- 
fera), eandelilla (Huphorbia antisyphilitica), ouricuri 
(Syagrus coronata), sugar-cane wax (Saccharum of- 
ficinarum), and others, recent attention: was given to 
the saw palmetto as a source of wax. In previous field 
observations, we had noted the waxy bloom. 

The leaves used in this study were collected in south- 
ern Florida. They were sun-dried, using the technique 
commonly practiced by harvesters of carnauba in 
Brazil. The wax was removed from the leaves by 
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Fig. 1. Saw palmetto undergrowth in a slash pine (Pinus 
caribaea Morelet) woods. This is a common ecological 
pattern. 


brushing off the free-flaking wax first and then by 
solvent, extracting the entire leaf with heptane to 
determine total extractables. The free-flaked wax was 
essentially the same in character as the solvent-ex- 
tracted wax. The characteristics of the sample of wax 
examined are as follows: 


Acid number 16.3 
Saponification number 101.5 
Melting point 81.2°C 


Todine number 
Needle penetration, 100 g/5 see <1 


The wax is hard, brown in color, and somewhat 
resinous in appearance. Considering its qualities for 
possible use in naphtha-type polish products, it has a 
precipitation temperature of 98°C, which unfortu- 
nately is unusually low for a hard vegetable wax. 
A gel formation that occurs in naphtha containing 
18 percent solids is firm, although it is grainy and 
has poor solvent retention. The wax contains about 
13 percent of resinous material, of which 6.5 percent 
is soft and tacky and can be removed by leaching the 
powdered wax with cold (25°C) acetone, and 6.5 per- 
cent is hard resinous material that is insoluble in boil- 
ing isopropanol. Although this 13 percent of resinous 
material is lower than what one finds in eandelilla 
wax (20 percent) the near absence of resinous mate- 
rial in carnauba is a better criterion of a good vege- 
table wax. 
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The leaf sizes, when compared with carnauba, were 
found to be relatively small, having a dry weight 
ranging from 35 to 58 g, which is considerably smaller 
than the 150-g average for the Brazilian palm. In a 
group of selected leaves, the free-flaking yields ranged 
from 1.44 to 2.7 g of wax based on 100 g of leaf. Sol- 
vent stripping of these leaves indicated an average 
total wax yield of 5.81 g/100 g of leaf. The average 
yield for all leaves on the basis of total solvent ex- 
tractables was about 4.9 ¢/100 g of leaf, a surpris- 
ingly high yield, almost equivalent to carnauba. How- 
ever, carnauba wax is nearly totally free-flaking, while 
the palmetto is only partly so. The only present eom- 
mercial processes for harvesting wax from this type 
of palm leaf utilize mechanical methods requiring a 
free-flaking leaf. The yields by solvent stripping may 
be of little practical interest at present. 

Although this wax could represent a new valuable 
raw material for some wax-consuming industries, the 
polish manufacturers would most likely find it of less 
value than the principal hard vegetable waxes now 
on the market. 
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Relationship of Adrenalin to Tissue 
Sulfhydryl Compounds 


U. D. Register and R. G. Bartlett, Jr. 


Departments of Biochemistry and Physiology, 
College of Medical Evangelists, Loma Linda, California 


Such treatments as restraint (1), exposure to cold 
(2), and exposure to cold and restraint (3) have been 
shown to cause a lowering of the total nonprotein 
sulfhydryl concentration (TSH) of the liver. Since 
these several physiological stresses cause a drop in 
liver TSH, the possibility exists that the stresses elicit 


a general response which is the more immediate cause 
of the changes in the concentration of the sulfhydryl 
compounds, It is known that the sympatho-adrenal 
mechanism is activated by such stresses as these. To 
test the possibility of such a mechanism, rats were 
injected with adrenalin, and the effect on tissue TSH 
was compared with saline-injected controls (4, 5). 

Healthy adult female Sprague-Dawley rats were 
used. The 60 animals were divided into two groups— 
30 control animals injected with isotonic saline and 30 
animals injected with adrenalin. A 1 : 10,000 solution 
of adrenalin hydrochloride was injected subeutane- 
ously—1.0 ml initially and 0.5 ml each half-hour over 
a period of 4% hr. The control animals were similarly 
injected with isotonic saline. All the animals were 
stunned with a blow on the head; blood was obtained 
by cardiae puncture, and the tissues were excised im- 
mediately and frozen with dry ice. Ergothioneine 
(ESH) was determined by a modified method of 
Hunter (6), and TSH was determined by ampero- 
metric titration, using a modification of the method 
of Benesch and Benesch (7). 

As is shown in Table 1, subcutaneous injections of 
adrenalin produced no significant change in the ESH 
of the blood or the liver or in the TSH of the blood 
or muscle. However, there was a significant drop in 
the TSH of the liver and the kidney. The fall in TSH 
in each of these organs were approximately 35 percent 
of the control value. It should be noted that, since 
there was no change in liver ESH, changes in glu- 
tathione (GSH) levels must largely account for the 
changes observed in TSH. These results add eredibil- 
ity to the hypothesis that sympathetic stimulation with 
adrenal medullary activation is the active agent in the 
lowering of the concentrations of these compounds in 
the afore-mentioned general physiological stresses. 

The data showing no change in muscle TSH with 
adrenalin injection are in agreement with the work 
of Ilin (8, 9), who used eats and measured GSH 
rather than TSH. Zunz and Vesselousky (10) ob- 
tained an increase in blood GSH concentration after 
intravenous injections of adrenalin in cats. However, 
in the present study, no measurable change in erythro- 


Table 1. The effect of injection of adrenalin on tissue nonprotein sulfhydryl compounds. 


Sulfhydry? (uM %) 


Sulfhydryl 
Organ analyzed Controls Adrenalin 
(saline injected ) injected 
Whole blood* TSH? 107+ 4.4f (8)8 112+ 44 (8) 
ESH |! 31+ 1.6 (8)° 34+ 2.3 (7) 
Liver TSH F 799 + 10.3 (30) 506+ 8.5 (30) 
ESH 63+ 1.3 (10) 62+ 2.1 (10) 
Kidney TSH 444 + 19.7 (10) 280 + 11.1 (10) 
Muscle TSH 106+ 5.1 (10) 101+ 3.1 (10) 


* No significant difference in hematocrits ; average, 43.9 percent. 


+ Total nonprotein sulfhydry! 
t Standard error of the mean 


§ The number in parentheses represents the gumber of animals in each group. 


Ergothioneine. 
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eyte GSH was observed with subeutaneous injections 
of adrenalin in rats. 

The fact that the concentration of these compounds 
in the liver and the kidney is readily altered by adrena- 
lin, which stimulates the increased metabolism of car- 
bohydrates, suggests the labile role that sulfhydryl 
groups may play in intermediary metabolism. Several 
investigators have already shown that GSH is essen- 
tial in reactions involving the metabolism of glycogen 
to form energy (11, 12). Since a rapid mobilization 
of glycogen from the liver occurs upon the application 
of a general physiological stress (which releases 
adrenalin) or upon the administration of adrenalin, 
it appears that the diminution in sulfhydryl groups 
under these conditions may be due partially to their 
utilization in glycogen breakdown. 

Note added in proof: Because the notation TSH 
may be confused with the thyroid-stimulating hor- 
mone, it might well be replaced by NPSH. 
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Action of T.r* Bacteriophage on 
Host-Cell Membranes 


Leonard F. Barrington* and Lloyd M. Kozloft 
Department of Biochemistry, University of Chicago 


Weidel has shown in studies with bacterial mem- 
brane preparations that the interaction of intact T,r* 
bacteriophage with the host-cell membranes results in 
a disintegration of the membranes (1). However, there 
has been no quantitative information concerning the 
liberation of nonsedimentable material from the host 
(cell membranes). 

Escherichia coli, strain B, was grown with aeration 
to a concentration of 1.4 x 10° cells per milliliter on a 
synthetie glucose-salt medium, with 7.7 atom percent 
excess N° (NH,)* as the nitrogen source. From this 
culture, a cell-membrane suspension was prepared and 


* Aided by grants from the National Foundation for In- 
fantile Paralysis and from the Wallace C. and Clara A. Abbott 
Memorial Fund of the University of Chicago. 


110 


Table 1. Results of T.r'—2. coli B 
membrane interaction. 


Mem- 
brane 
T.r* in- N made 
fective Tr Per-  Per- _nonsedi- 
units centage men- 
Expt. sorbed brane ll per 
per N-non- 
per sedimen- Tr 
mem- sodimen- tablet 
brane table 
(10* 
mg) 
1 2.5 2.48 4.2 17.3 101 
2 2.5 2.48 3.3 38.2 87 
3t 2.5 1.40 1.3 15.7 61 
4 5.0 4.95 oa 19.1 98 
5 11.25 11.0 15.0 34.7 86 
68 187.5 185.5 73.8 13.0 29 


* Based on N® determinations and corrected for small 
amount of nonsedimentable N in original membrane suspen- 
sion. 

7 T,r+ N by difference, based on total N and N*® determina- 
tions. 

t System contained 9 x 10°°M Ca*+. 

§ System contained 6 x 10“M Ca*+. 


isolated according to the procedure of Weidel. The 
preparation was free of viable cells and moved as a 
single boundary in both the ultracentrifuge and the 
electrophoresis apparatus, as indicated by Weidel, but 
differed somewhat from his preparation. The sedimen- 
tation constant, 2300 S, differed from his value of 
6500 S; the electrophoretic mobility was —7x10-° 
em?/v see at pH 6.72, '/2=0.2, while Weidel re- 
ported a value of —10x10-° em?/v see at pH 7.0, 
I'/2=0.1; the elemental analysis showed an N /P ratio 
of 10, compared with his reported ratio of N/P of 11. 

Ninety-nine percent of both added T.r* and added 
T,r* were adsorbed by these membranes as determined 
by plaque count of free phage before and after ineu- 
bation with the membranes. In the study of the release 
of nonsedimentable N, only T.r* bacteriophage was 
used. 

Unlabeled T,r*+ bacteriophage and the bacterial 
membranes were incubated at 37°C for 150 min in an 
isotonic phosphate buffer, pH 7.0 ('./2=0.16). Sam- 
ples were withdrawn for assay of free phage by 
plaque count, and the incubation samples were centri- 
fuged for 2 hr in the cold at 18,000 g. Such condi- 
tions of centrifugation are capable of completely 
sedimenting the original virus particles and the mem- 
branes. The final supernatants were assayed for total 
nitrogen and for 

Analyses of the samples indicated that membrane 
nitrogen is converted into a nonsedimentable form by 
virus-membrane interaction in amounts proportional 
to the ratio of virus particles to membranes. 

Earlier findings, with intact bacterial cells, have 
shown that virus material is also made nonsediment- 
able by inter{ction with bacteriophage (2-4). Hershey 
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and Chase have observed that adsorption of T, to 
bacterial membranes results in liberation of the phage 
DNA in a nonsedimentable form (5). In the present 
studies, emphasis is placed on the release of nonsedi- 
mentable nitrogen from the host-cell membranes, but 
release of nonsedimentable virus nitrogen is also 
shown, Representative experimental values are given 
in Table 1. 

Electron micrographs taken at zero time and after 
incubation showed that adsorption of T.r* was ae- 
companied by disintegration of the.virus and the con- 
version of the membrane to a granular residue. 

The chemical nature of the substances “solubilized” 
from the membranes and the application of the fore- 
going findings to studies with intact host cells are 
presently being investigated. 
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The Effect of Pasteurization on the Stability 
of Phosphates Can Be Used as a 
Test for Heated Milk 


Socrates A. Kaloyereas 


Department of Agricultural Chemistry and 
Biochemistry, Louisiana State University, Baton Rouge 


It has been known for a long time that heating of 
milk results in a lowering of its pH (1). However, 
neither the explanation given for its cause by Whit- 
tier and Benton (2), who attribute it to the lactic acid 
formed from lactose, nor the earlier idea expressed 
by Orla-jensen and Plattner (3), attributing it to the 
formation of lactic acid from casein, seems justified 
in light of the results reported here. It was found that 
heating of milk at 62°C for 30 min, in order to pas- 
teurize it, results in a decrease of its pH, whereas 
more prolonged heating does not have any further 
effect on the pH (Table 1). 

These results indicate that a stable equilibrium is 
reached during the early period of heating and, as will 
be explained, the reaction that takes place stops when 
one of the reactants, namely, the carbonic acid, is un- 
available. Titration curves of the rennet serums from 
raw and pasteurized milk show two characteristic dif- 
ferences at the points ending the titration of mono- 
ealeium phosphate’ and dicalcium phosphate. The 
dB/dpH values of milk serum changed by pasteuri- 
zation from 0.0146 to 0.0159 at the range of the titra- 
tion of monocaleium phosphate and from 0.0059 to 
0.0052 at the range of the titration of dicaleivm phos- 
phate. These differences indicate an increase of mono- 
ealeium phosphate and a more or less proportionate 
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Table 1. Effect of heating on the pH of milk. 


Pasteurized at 62°C 


For 30 For 60 
Raw min min 
Sample (pH) (pH) 
1 6.75 6.71 6.71 
2 6.77 6.69 6.69 
3 6.70 6.62 6.62 
4 6.73 6.65 6.65 
5 6.68 6.63 6.64 
6 6.81 6.78 6.78 
7 6.78 6.73 6.73 
8 6.63 6.57 6.57 
9 6.65 6.60 6.61 
10 6.64 6.58 6.58 


decrease of dicaleium pho-phate in pasteurized milk 
serum. The new equilibrium established between mono- 
ealcium phosphate and dicaleium phosphate in the 
heated milk serums is a result of a reaction that, most 
probably, takes place between dicaleium phosphate 
and earbonie acid as follows: 


2CaHPO, + Ca(H,PO,), + CaC0,. 


Serum from heated milk exhibits a characteristic 
inerease in stability, especially at pH 4.6, when heated 
at 70°C as compared with the serum of raw milk. This 
increased stability is shown not only by the increased 
heating time required to bring about the precipitation 
of phosphates but also by the smaller amount of the 
precipitate formed. Furthermore, the increased tur- 
bidity found in the supernatant liquid of the pre- 
cipitated heated-milk serum indicates the greater sta- 
bility of the phosphates there and provides further 
evidence of the reaction that takes place during pas- 
teurization. It was found that the greater cause of 
turbidity of the supernantant liquid is the presence 
of carbonates and that by eliminating them—accord- 
ing to the Curtman and Hart method (4)—the tur- 


Table 2. Average values for moist precipitates tur- 
bidity of supernatant liquids and stability (time needed 
for flocculation) of serum at pH 4.6 when heated at 70°C 
in a constant-temperature water bath. 


Decrease 
of tur- 
bidity 
after 
elimi- 

Tur- nation 
Moist bidity of ear- 
Milk pre- Stability optical bonates 
serum cipitate (min) density (%) 
Raw 2.6 15-20 0.300 84 
Pasteurized 1.0 20-25 .900 60 
Powdered milk 
Pet 0.4 More -290 
than 30 
Starlae a No floe- 400 
eulation 
111 
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bidity assumes very low values in both heated- and 
raw-milk serums (Table 2). 

Additional evidence of the validity of this theory 
of the cause of the decrease in the pH of milk by 
pasteurization was obtained from experiments with 
artificial mixtures of monocaleium and dicaleium phos- 
phates. A mixture of these two salts, at about the same 
concentration in which they oceur in milk (5), was 
prepared, and its pH was adjusted to a value ap- 
proaching that of milk by adding small amounts of 
carbonate solution. When this mixture was heated at 
the pasteurization temperature of milk, its pH de- 
creased, and generally the mixture behaved like milk 
in this respect. These facts indicate definitely that the 
decrease in the pH of milk effected by the pasteuri- 
zation treatment is due to the new equilibrium estab- 
lished between monocalcium phosphate and dicalcium 
phosphate through a reaction that takes place between 
dicaleium phosphate and carbonic acid. 

The work of Muller and Kndéffel (6) has shown that 
carbonic acid at higher temperatures reacts to a cer- 
tain extent with secondary and tertiary calcium phos- 
phates with the production of primary calcium phos- 


phate. This can also be deduced from the result ob- 
tained by Windish and Dietrich quoted by Mellor (7). 

We have found that the lowering of the pH of milk 
effected by heat treatment and the resulting increased 
stability of the phosphates of the serum can be used 
as a test for differentiating heated milk from raw milk 
in their mixtures. Details of this work, as well as other 
possibilities now being explored, for using the change 
of the stability of phosphates in other biological fluids, 
will be reported later elsewhere. 
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Communications 


Effect of X-irradiation on the Adrenal 
Cortical Steroid Excretion in Urine 


Abundant indirect evidence (1-4) supports the 
prevalent idea that adrenal cortical activity is altered 
following the stress of x-irradiation. The following 
preliminary results of the determination of the ad- 
renal cortical steroids in the urine of pigs after lethal 
x-irradiation give more direct evidence (5). 

Two castrated, male Chester-White pigs each weigh- 
ing approximately 22 lb were given 1000 and 750 r, 
respectively, of total body x-irradiation. The factors 
were 1000 kv, 3.0 ma, Pb parabolic, 35-in. target-skin 
distance, and output 8.9 and 9.25 r/min, respectively. 


Table 1. Total neutral adrenal cortical steroids in 
urine of pigs given lethal total body x-irradiation. 


Pig No. 1, Pig No. 2, 
Day 1000 r, 750 r, 
mg/24 hr mg/24 hr 
-2 1.1 
-1 0.9 0.7 
0 9 5 
1+° 17 2.4 
2+ 1.4 0.7 
3+ 0.4 11 
4+ 3 1.8 
5+ Animal expired 0.8 
6+ 1.0 
7+ Animal expired 


* Irradiated on this day ; 24-hr urine collection was begun 
immediately following irradiation. 
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Control and post-irradiation 24-hr urine collections 
were obtained. The urine was stored at 5°C without 
preservatives. The total neutral C,, adrenal steroids 
were determined by the method of Burton, Keut- 
mann, and Waterhouse (6) with the modification that 
they were quantitated by the method of Mader and 
Buck (7). 

Table 1 shows the marked increase in the urinary 
excretion of adrenal cortical steroids in these animals 
after lethal total body x-irradiation. It is to be noted 
that the increase was most marked in the first 24-hr 
period following exposure of the animals to the 
radiation. 

The data are conclusive only in that they supply 
direct evidence of acutely altered adrenal cortical 
activity following lethal total body x-irradiation. 

F. T. Braver 
S. R. Guasser 
B. J. Durry, Jr. 
Medical Division, Department of Radiation Biology, 
Unwersity of Rochester School of Médicine and 
Dentistry, Rochester, New York 
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Pleuropneumonia-like Organisms Isolated 
from Bronchopneumonia of Cattle 


A bronchopneumonia of varying severity is invari- 
ably associated with a disease of cattle referred to as 
shipping or transit fever (1). The disease appears 
frequently in cattle transported over long distances by 
ship or rail. That it is a distinet infectious disease is 
suggested by the constaney of its pathological (2) and 
elinieal (3) manifestations and the ease with which it 
is spread to unpredisposed contact cattle. 

Bacteriological examinations were conducted on 24 
calves ranging in age from 4 to 12 mo, all of which 
had a severe bronchopneumonia either directly or in- 
directly related to shipment by rail. The principal 
bacterial species isolated from the lungs were Pas- 
teurella hemolytica, P. multocida, and Corynebac- 
terium pyogenes. Details of the bacteriological and 
pathological findings will be presented in a later re- 
port. 
With a view to examining for the presence of or- 
ganisms of the pleuropneumonia group, inocula from 
the lungs were streaked on “Bacto-PPLO agar” (+1 
percent “Bacto-PPLO serum fraction”) and “Bacto- 
tryptose agar” (+20 percent horse serum). On these 


- mediums microseopie colonies were frequently demon- 


strated in primary cultures, employing the methylene 
blue-azure stain deseribed by Dienes (4). However, in 
all but two instances subeultures were not successful 
and it was thought that perhaps the mediums were 
inadequate. This contention was strengthened by the 
demonstration in secondary broth cultures of forms 
that Freundt (5) has associated with loss of viability. 

With an improved medium, essentially the same as 
that described by Edward (6), two additional isola- 
tions were made and maintained through indefinite 
subeultures without difficulty. On this medium the 
strains isolated on the PPLO and tryptose agar grew 
more rapidly and produced larger colonies. The four 
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Fig. 1. Colonies of the pleuropneumonia-like organism 
from bronchopneumonia of cattle (x 120). 
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strains successfully propagated were similar in regard 
to colonial morphology and all fulfilled Sabin’s (7) 
criterions for admission to the pleuropneumonia group 
of organisms. Characteristic colonies are shown in 
Fig. 1. 

That the pleuropneumonia-like organisms isolated 
are parasitic is suggested by the difficulty experi- 
enced in their isolation and propagation. Their re- 
covery from bronchopneumonie lungs of eattle is im- 
portant if only because of their resemblance to the 
organism that causes the serious epizootie of eattle, 
contagious pleuropneumonia. 

G. R. Carrer 
Department of Bacteriology, 
Ontario Veterinary College, Guelph, Canada 
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The Heparin-like Activity of 
Certain Inorganic Anions 


Phosphotungstate, phosphomolybdate, and _silico- 
tungstate have been found to delay the clotting of 
blood, both in vitro and in vivo. When injected into 
rats, they also elicit the appearance in the plasma of 
lipemia “clearing factor” (1), an enzyme that catalyzes 
the lipolysis of chylomicrons and low-density lipopro- 
teins. This clearing factor appears to be identical with 
that produced by heparin injection. Both anticoagu- 
lant activity and clearing-factor production occur fol- 
lowing oral administration of silieotungstate. 

The test animals were male Sprague-Dawley rats 
weighing about 180 g. The usual intravenous dose was 
20 mg dissolved in 1 ml of 0.15M sodium chloride solu- 
tion; it was injected either as the acid or as the 
sodium salt. The usual oral dose of silicotungstate was 
200 mg of the salt in 1 ml of water administered by 
stomach tube in the fasting state. The heparinoid ac- 
tivities were apparent a few minutes after intravenous 
injection and 20 min after oral administration (Table 
1). Lee-White clotting times were prolonged two- to 
fivefold. Clearing activity was measured by the de- 
erease in optical density of a saline suspension of 
human chylomicrons incubated at 38°C with 1/10 rat 
plasma by volume during a period of 1 hr. 

The anticogulant activity was inhibited by prota- 
mine, both in vitro and in vivo. Clearing activity was 
inhibited by protamine and by high sodium chloride 
concentrations (2). During clearing, glycerol was pro- 
duced. All three salts exhibited metachromatic activity 
with toluidine blue. In all these respects they resemble 
heparin. 

These findings make it appear likely that the hepar- 
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Table 1. Clotting time and clearing activity in rats following inorganic salts. 


Clotting time 


Clearing activity 


(min ) (o.d. units ) 
Dose Before After Before After 
Drug (mg) Route prot. prot.* prot. prot.* 
None <4 < 0.015 
20 i.v. 9 2 ll 0.02 
Sodium phosphotungstate 20 iv. 15 3 09 02 
20 i.v 09 plasma pre- { 0.15M NaCl 
03 incubated for 0.76M NaC} 
‘01 | 2 hr in 1.37M NaCl 
200 oral 6 07 
Sodium silicotungstate { 200 anal 10 ‘07 


* Immediately after first bleeding, rat received 3 mg protamine and was bled again 3 min later. 


inoid activity of a serum mucoprotein precipitated 
with phosphotungstic acid, as reported by Greenspan 
(3), is an artifact. Samples of phosphotungstate-pre- 
cipitated mucoprotein prepared by us from bovine 
serum according to his method contained appreciable 
amounts of ash. Qualitative analysis indicated the 
presence of tungsten in these preparations. 

The number of substances having heparin-like activ- 
ity is thus extended to include inorganic compounds. 
These compounds resemble heparin and other heparin- 
oids in having a relatively high molecular weight and 
negative charge but differ from them in the absence 


Rapid Separation of Diamond from 
Other Forms of Carbon 


A rapid method for the separation of diamond from 
other materials, especially other forms of carbon, was 
desired. It was also desired that the method be quanti- 
tative—that is, no loss of diamond. 

A number of preliminary experiments were made 
with various acids, salts, oxidants, and fluxes, but the 
most effective method found was preferential oxida- 
tion with catalyzed perchloric acid. 

Approximately 0.1-g samples of the materials listed 
in the following paragraph were used. Samples were 
treated as follows: (i) fumed to dryness with re 
nitric acid; (ii) oxidized with 10 to 20 ml of 60-per- 
cent perchloric acid; catalyzed with approximately 
0.1-g of ammonium metavanadate at 200°C (gener- 
ally 30 min); (iii) diluted with water and the insolu- 
ble vanadium oxides reduced with an excess of hy- 
droxylamine hydrochloride; (iv) washed, centrifuged, 
dried, and weighed any diamond residue. 

The following materials were treated by the afore- 
described method: (i) carbon blacks—Thermax, Shaw, 
P33, Dag 154, Spheron 6, and Spheron 9; (ii) graph- 
ites—Dixon 200-09 and UCC grade SP2 spectro- 


of carbohydrate and sulfur. Detailed data and addi- 
tional studies will be reported elsewhere. 
JosepH H. Bragpon 
RicHarD J. Haven 
National Heart Institute, Bethesda 14, Maryland 
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204, 423 (1953). 
3. E. M. Greenspan, Science 114, 395 (1951). 
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graphic in the form of rods, chunks, and 60-mesh 
powder; (iii) diamond—0.1 g (approximately) mac- 
eles and 4000-mesh dust. Materials under (i) and (ii) 
were completely oxidized in approximately 30 min in 
most cases. However, some coarse graphites took sev- 
eral hours. Oxidation without catalyst took approxi- 
mately 10 times longer. Diamond was not attacked in 
5 to 6 hr as judged by weighing (+0.1 mg) and optical 
examination. 

Perchlorie acid has been used by others to remove 
graphite from diamond (1). Catalysts have been used 
with perchloric acid as an oxidant for carbonaceous 
materials (2). Thus the method outlined is an appli- 
eation of these methods. It has been found to be the 
most convenient and effective method of those in- 
vestigated. 

F. 
Crystal Branch, Solid State Division, 
Naval Research Laboratory, Washington, D.C. 


References 
P. W. Bridgman, J. Chem. Phys. 15, 96 (1947). 
G. F. Smith and A. G. Deem, Ind. Eng. Chem. Anal. Bd. 
4, 227 (1932); G. F. Smith, Anal. Chim. Acta 5, 397 
(1953). 
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Ready for FALL Classes! 


ZOOLOGY 


By CLARENCE J. GOODNIGHT, A.B., A.M., 
Ph.D., Associate Professor of Zoology, Purdue Uni- 
versity; and MARIE L. GOODNIGHT, Former In- 
structor in General Biology, Purdue University. 


600 pages, 210 illustrations. (In Preparation.) 


Based on teaching experiences covering a wide range of courses and 
types of students, the book is planned in such a way that the 
various sections may be studied in any desired order. 


First is presented a general introduction to the subject. Here the 
authors try to indicate the relationship of zoology to the rest of 
knowledge. The practical importance of the subject as well as its 
intellectual value are stressed. Here a very brief presentation of 
chemistry to later understanding, a brief classification of animals 
for the students’ future orientation, the importance of scientific 
method, and the general makeup of the mammalian body are dis- 
cussed. Following this is a detailed study of each of the mam- 
malian organ systems. Anatomy and physiology are integrated so 
that the student is able to achieve an understanding of his body 
functions. The authors then return to the study of the individual 
cell, its function and its importance in the science of heredity and 
evolution. Next comes the animal kingd with phasis upon 
the overall evolution. Ecology has been considered. 


MICROBIOLOGY 


By LOUIS P. GEBHARDT, Ph.D., M.D., Professor 
and Head, Department of Bacteriology, College of 
Medicine, University of Utah; and DEAN A. AN- 
DERSON, Ph.D., Professor of Biology, Chairman, 
Division of Natural Science, Los Angeles, State 
College of Applied Arts and Sciences. 


413 pages, 49 illustrations. $5.75. 


The basic and fundamental concepts of microbiology are presented 
in such a manner that the average college student, with few 
prerequisites in either chemistry or biology, can digest and fully 
understand. Practical applications of microbiology in the students’ 
daily life are stressed so that not only the “scientific” but also 
the “practical” point of view is gained by them. 


The first section deals with the basic and fundamental principles 
of microbiology; the second with sanitary and industrial micro- 
biology; the third with the disease producing microorganisms— 
pathogenic microbiology. All three aspects are important for a 
rounded general knowledge of microbiology. 


Laboratory Experiments in 
PHYSIOLOGY 


By W. D. ZOETHOUT, Ph.D., Professor Emeritus 
of Physiology in the Chicago College of Dental 
Surgery (Loyola University). 

New Fifth Edition. 260 pages, 96 illustrations. (In 
Preparation. ) 


Although designed to accompany Zoethout-Tuttle “Textbook of 
Physiology” this laboratory guide may be used with any other 
textbook. In this revision extensive changes have been made in 
the chapters dealing with muscles, nerves, blood and circulation. 


The present manual sets forth more work than can generally be 
completed by the average student in the allotted time. This will 
enable more instructors to select such work as may meet, in 
their opinion, the needs, interests, and abilities of their students. 


Contents: PART I—APPARATUS. GENERAL. CONTRACTIL- 
ITY; MUSCLES. CONDUCTIVITY; PHYSIOLOGY of 
NERVES. THE CENTRAL NERVOUS SYSTEM. BLOOD. CIR- 
CULATION. RESPIRATION. THE RECEPTORS; SENSE OR- 
GANS. ALIMENTARY CANAL. URINE AND SWEAT SECRE- 
TION. PART II—CARBOHYDRATES. FATS. PROTEINS. 
— OF VARIOUS SUBSTANCES. DIGESTION. 
URINE. 


Laboratory Instructions in 


MICROBIOLOGY 


By LOUIS P. GEBHARDT and DEAN A. AN- 
DERSON. 


253 pages. $3.25. 


This manual embodies a large number of experiments to demon- 
strate basic microbiological principles—yet requires only a minimum 
of equipment, materials and effort. While designed as a com- 
panion to “MICROBIOLOGY” by the same authors, it can be 
used successfully with other texts. 


Objectives which the authors had in mind are: To maintain 
student interest at as high a level as possible by making extensive 
use of microorganisms and materials which are around us 
rather than relying entirely upon pure cultures and sterile media 
supplied by the instructor. To include those exercises which will 
provide the student with some experience in performing the basic 
microbiological techniques so that on completion of the course 
he will have acquired many of the fundamental skills peculiar to 
microbiology. To emphasize practical application along with 
theoretical concepts. To provide many more experiments than can 
be performed in the time allotted in order to permit the teacher 
to select the exercises most suited to his or her purposes. 


THE C. V. MOSBY COMPANY 
3207 Washington Blvd., 
St. Louis 3, Missouri 


City 


Gentlemen: Send me the book(s) checked with (X). [] Attached is my check. [] Charge my account. 
Goodnight—-ZOOLOGY. (In Preparation) 
J Zoethout—LABORATORY EXPERIMENTS IN PHYSIOLOGY (In Preparation) 
Gebhardt-Anderson—-MICROBIOLOGY $5.7: 
(_} Gebhardt-Anderson—LABORATORY INSTRUCTIONS IN MICROBIOLOGY — $3.25 


Street .. 


Jone State 
Se-7e 
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Bird | 


USED TO CONVERT A 
LIQUID INTO A MIST 


a nebulizer is designed to meet the re- 
quirements of pulmonary therapy and pul- 
monary research where it is necessary to atom- 
ize a large volume. 

The liquid inlet tube is constructed so that 
drops may be counted against time; thus, mak- 
ing it easy to know the rate. An overflow tube 
is provided to prevent blocking of the atomiza- 
tion. The nebulization takes place in a chamber 
of approximately 75 ml. The size of this cham- 
ber affords the epportunity for the large par- 
ticles to separate themselves from the small 
particles . . . The result being that the small 
ones are blown through the jet or administer- 
ing tube. 

Air or oxygen or any combination of gases at 
the rate of 5 to 10 liters per minute is intro- 
duced at the bottom of the nebulizer. It is made 
of two parts which are connected by a ground 
glass joint. This affords ease of cleaning. 


Cat. No. 70-937 $15.00 


For further information, write: 


Phipps & Bird, Inc. 


MANUFACTURERS G DISTRIBUTORS OF 
SCIENTIFIC EQUIPMENT 


6TH & BYRD STREETS 
RICHMOND 19, VIRGINIA 


Meetings & Conferences 


August 


18. Stanford Conf. on Population Problems of Latin 
America, Stanford, Calif. (R. Hilton, Hispanic Ameri- 
ean Studies, Stanford Univ., Stanford.) 

19-20. National Council of Geography Teachers, San 
Francisco, Calif. (Mrs. 1. C. Robertson, State Teachers 
College, Valley City, N.D.) 

19-31. International Conf. of Ship Hydrodynamies, 7th, 
Goteborg, Sweden. (H. F. Nordstrom, Statens Skepps- 
provningsanstalt, Géteborg.) 

20-26. American Pharmaceutical Assoc., Boston, Mass. 
(R. P. Fischelis, 2215 Constitution Ave. NW, Washing- 
ton 7, D.C.) 

23-26. American Veterinary Medical Assoec., annual, 
Seattle, Wash. (J. G. Hardenberg, 600 S. Michigan 
Ave., Chicago 5, Il.) 

23-28. International Cong. for the Philosophy of Science, 
2nd, Zurich, Switzerland. (Sec., Internationales Forum 
Zurich, Room 20d, Eidengenssische Hochschule, Zurich 
6.) 

23-28. International Cong. of Soil Science, 5th, Leopold- 
ville, Belgian Congo. (F. A. van Baren, Royal Tropical 
Inst., Mauritskade 63, Amsterdam, Netherlands.) 

23-28. International Photobiological Cong., Amsterdam, 
Netherlands. (Cong. Soc., Radiologische Laboratorium, 
Wilhelminagasthuis, Amsterdam. ) 

23-3. International Scientific Radio Union, 11th, The 
Hague, Netherlands. (I. E. Herbays, 42 Rue des 
Minimes, Brussels, Belgium.) 

24-28. Potato Assoc. of America, Estes Park, Colo. (R. L. 
Hougas, Dept. of Genetics, Univ. of Wisconsin, Madi- 
son. ) 

25-27. American Phytopathological Soc., annual, Estes 
Park, Colo. (G. S. Pound, Dept. of Plant Pathology, 
Univ. of Wisconsin, Madison.) 

25-27. Biological Photographie Assoc., 24th annual, At- 
lantic City, N.J. (A. F. Hancock, Photo Unit, Jefferson 
Hospital, 1020 Sansom St., Philadelphia 7.) 

25-27. Western Electronics Show and Convention, Los 
Angeles, Calif. (M. Mobley, Jr., 344 N. LaBrea Ave., 
Los Angeles 36.) 

27-28. Minnesota Acad. of Science, Itasca State Park, 
Minn. (B. O. Krogstad, Dept. of Biology, St. Olaf Col- 
lege, Northfield, Minn.) 

28-29. Soe. for Social Responsibility in Science, annual, 
Yellow Springs, Ohio. (SSRS Office, Gambier, Ohio.) 
30-1. American Soybean Assoc., 34th annual, Memphis, 

Tenn. (G. M. Strayer, ASA office, Hudson, Iowa.) 

80-31. Mathematical Assoc. of America, 35th summer, 
Laramie, Wyo. (H. M. Gehman, Univ. of Buffalo, 
Buffalo 14, N.Y.) 

80-3. International Soc. of Orthopedic Surgery and Trau- 
matology, 6th, Bern, Switzerland. (M. Dubois, Isle- 
Hospital, Bern.) 

30-3. International Symposium on Combustion, 5th, Pitts- 
burgh, Pa. (B. Lewis, Aleoa Bldg., Pittsburgh 19.) 

30-9. International Mathematical Cong., Amsterdam and 
The Hague, Netherlands. (M. H. Stone, Dept. of Mathe- 
matics, Univ. of Chicago, Chicago 37, Ill.) 

31-8. American Mathematical Soc., summer, Laramie, 
Wyo. (E. G. Begle, AMS, Yale Univ., New Haven, 
Conn.) 

31-10. UN World Population Conf., Rome, Italy. (J. D. 
Durand, Room 3025B, UN Bldg., New York.) 
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Meetings & Conferences 


August, contd, 


$1-10. World Population Cong., Rome, Italy. (F. Lorimer, 
American Univ., Washington 16, D.C.) 


September 

1-7. International Soc. for Cell Biology, 8th, Leiden, Neth- 
erlands. (W. H. K. Karstans, Botanical Laboratory, 
State University, Nonnensteig 3, Leiden.) 

1-8. British Assoc. for the Advancement of Science, an- 
nual, Oxford, England. (Sec., BAAS, Burlington House, 
London, W.1.) 

1-8. International Cytological Cong., Leiden, Netherlands. 
(P. G. Gaillard, Histologisch Laboratorium, Rijksuni- 
versiteit, Leiden.) 

1-11 International Committee of Electrochemical Ther- 
modynamics and Kinetics, 6th annual, Paris and Poi- 
tiers, France. (P. Van Rysselberghe, Dept. of Chem- 
istry, Univ. of Oregon, Eugene.) 

1-16. International Electrotechnical Commission, 50th, 
Philadelphia, Pa. (U.S. Committee, American Stand- 
ards Assoc., 70 E. 45 St., New York 17.) 

2-9. International Cong. of Mathematicians, annual, 
Amsterdam, Netherlands. (Sec., 24 Boerhaavestraat 
49, Amsterdam.) 

3-7. International Symposium on Infrared, Parma, Italy. 
(8S. 8. Ballard, The Rand Corp., Santa Monica, Calif.) 

3-8. American Psychological Assoc., annual, New York 
City. (F. H. Sanford, 1333 16 St., NW, Washington 
6, D.C.) 

8-8. Psychometric Soc., annual, New York City. (J. B. 
Carroll, Harvard Univ., 13 Kirkland St., Cambridge 38, 
Mass.) 

5-9. American Inst. of Biological Sciences, Gainesville, 
Fla. (F. L. Campbell, 2101 Constitution Ave., Wash- 
ington, D.C.) 

5-9. American Bryological Soc., Gainesville, Fla. (L. J. 
Gier, Dept. of Biology, Wm. Jewell College, Liberty, 
Mo.) 

5-9. American Fern Soc., Gainesville, Fla. (W. H. Wag- 
ner, Dept. of Botany, Univ. of Michigan, Ann Arbor.) 

5-9. American Soe. for Horticultural Science, Gainesville, 
Fla. (F. 8. Howlett, Ohio Agricultural Experiment 
Station, Wooster.) 

5-9. American Soc. of Human Genetics, Gainesville, Fla. 
(8S. C. Reed, Univ. of Minnesota, Minneapolis 14.) 

5-9. American Soc. of Ichthyologists and Herpetologists, 
Gainesville, Fla. (A. Grobman, Dept. of Biology, Univ. 
of Florida, Gainesville.) 

5-9. American Soc. of Limnology and Oceanography, 
Gainesville, Fla. (B. H. Ketchum, Woods Hole Ocea- 
nographic Institution, Woods Hole, Mass.) 

5-9. American Soe. of Naturalists, Gainesville, Fla. (W. 
S. Spencer, Dept. of Biology, Wooster College, Wooster, 
Ohio.) 

5-9. American Soe. of Plant Physiologists, Gainesville, 
Fla. (J. F. Stanfield, Miami Univ., Oxford, Ohio.) 

5-9. American Soe. of Plant Taxonomists, Gainesville, 
Fla. (R. C. Rollins, Gray Herbarium, Harvard Univ., 
Cambridge 38, Mass.) 

5-9. Assoc. of Southeastern Biologists, Gainesville, Fla. 
(M. E. Gaulden, Biology Div., Oak Ridge National 
Laboratory, Oak Ridge, Tenn.) 

5-9. Biometric Soc. ENAR, Gainesville, Fla. (A. M. 
Dutton, Box 287, Station 3, Rochester 20, N.Y.) 
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Vlow avacakle... 


Ad ine Triphosph (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine ; Thyroxine; Trigonelline; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS | 


West 60th St. New York 23,N.¥. 
‘Telephone Plaza 7-6317. 


Radio- 
Active 


STEROIDS 


IMMEDIATELY ESTRONE 16-C" 


AVAILABLE Activity per me. 
2.7 microcuries 
Price per mg. $50.00 


ESTRADIOL 16-C“ 


Activity per mg. 
2.7 microcuries 


Price per mg. $65.00 


PROGESTERONE 21-C“ 


Statement of your 
government deport- 
ment dealing with 
atomic energy to- 
gether with “Atomic 
Energy of Canada 
limited Form No. 


247" should be Price per mg. $40.00 
filed with each 
order. 


DESOXYCORTICOSTERONE 
ACETATE 21-C"* 


For these forms 


and other Activity per mg. 
information, 2.25 microcuries 
write to: Price per mg. $40.00 


Charles & Frost & Co. . . 


PHARMACEUTICAL and CHEMICAL P.O. BOX 247 


MANUFACTURERS MONTREAL, CANADA 
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there Here are eight 
must be distinct reasons 
why Haemo-Sol 
is the preferred 
cleaner for labora- 
tory glassware. 


a reuson 


* Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 

* Lower Surface Tension 

* Scientifically Formulated 
* Controlled pH 

* Multiple Laboratory Uses 


* Greater Economy 


for literature and samples 
write today to: 


MEINECKE & COMPANY, INC. 


225 Varick St. . New York 14, N. Y. 


@ of vectors, and reservoirs of infection of the Rick- 


THE RICKETTSIAL 
DISEASES OF MAN | 


@ This symposium volume is a comprehensive sur- 
vey of the general field of Rickettsial diseases in 
man. Among the contributors appear the names of 
many of the foremost American authorities in this 
important and relatively new field of medicine. 


@ The first group of papers includes discussions of 
the taxonomy, biology, isolation, and identification 


ettsial diseases of man. The second group of papers 
is devoted to discussions of serological reactions, the 
Weil-Felix reaction, the complement-fixation and 
agglutination reactions, and the preparation and 
standardization of Rickettsial vaccines. The final 
group of papers treats of insecticides, methods of 
their application, and mite control. ( 


To: AAAS Publications 
1515 Mass. Ave., N.W., Washington 5, D. C. 


Please accept my order for one copy of The 

Rickettsial Diseases of Man (7¥%2x 10%, cloth- 
bound). My check in correct payment is enclosed 

($5.25 to A.A.A.S. members, $6.25 to those who 
are not members; including postage. ) 


Address 


M eetings & Conferences 


September, contd. 


5-9. Botanical Soe. of America, Gainesville, Fla. (H. B. 
Creighton, Dept. of Botany, Wellesley College, Welles- 
ley 81, Mass.) 

5-9. Ecological Soe. of America, Gainesville, Fla. (J. F. 
Reed, Dept. of Botany, Univ. of Wyoming, Laramie.) 

5-9, Genetics Soe. of America, Gainesville, Fla. (C. P. 
Oliver, Dept. of Zoology, Univ. of Illinois, Urbana.) 

5-9. Mycological Soe. of America, Gainesville, Fla. (L. 
Shanor, Dept. of Botany, Univ. of Illinois, Urbana.) 

5-9, National Assoc. of Biology Teachers, Gainesville, Fla. 
(J. P. Harrold, 110 E. Hines St., Midland, Mich.) 

5-9. The Nature Conservancy, Gainesville, Fla. (G. B. 
Fell, 607 G St., SE, Washington 3, D.C.) 

5-9. Phi Sigma Soe., Gainesville, Fla. (F. S. Oreutt, Dept. 
of Biology, Virginia Polytechnic Inst., Blacksburg.) 
5-9. Sigma Delta Epsilon, Gainesville, Fla. (M. Gojdics, 

Barat College, Lake Forest, Ill.) 

5-9. Soe. of Protozoologists, Gainesville, Fla. (N. D. 
Levine, College of Veterinary Medicine, Univ. of IIli- 
nois, Urbana.) 

5-9. Soe. for the Study of Evolution, Gainesville, Fla. 
(H. Lewis, Dept. of Botany, Univ. of California, Los 
Angeles 14.) 

6-9. Conf. on the Physies of the Ionosphere, Cambridge, 
England. (J. A. Ratcliffe, Cavendish Laboratory, Cam- 
bridge.) 

6-10. International Conf. of Geographie Pathology, 5th, 
Washington, D.C. (R. A. Moore, School of Medicine, 
Washington Univ., St. Louis 10, Mo.) 

6-10. International Cong. of Clinical Pathology, 2nd, 
Washington, D.C. (R. A. Moore, School of Medicine, 
Washington Univ., St. Louis 10, Mo.) 

6-10. International Poliomyelitis Conf., 3rd, Rome, Italy. 
(S. E. Henwood, 120 Broadway, New York 5.) 

6-11. International Soe. of Hematology, 5th, Paris, 
France. (S. Haberman, 3600 Gaston Ave., Dallas, Tex.) 

7. Phyeological Soe. of America, Gainesville, Fla. (R. H. 
Thompson, Dept. of Botany, Univ. of Kansas, Law- 
rence. ) 

7-10. Alaska Science Conf., 5th, Anchorage, Alaska. 
(AAAS, Box 960, Anchorage.) 

8-9. Soe. of General Physiologists, annual, Woods Hole, 
Mass. (J. B. Buck, National Institutes of Health, 
Bethesda 14, Md.) 

8-10. American Physiological Soc., Madison, Wis. (W. B. 
Youmans, Dept. of Physiology, Univ. of Wisconsin, 
Madison.) 

8-10. American Soc. of Mechanical Engineers, fall, Mil- 
waukee, Wis. (O. B. Schier, II, 29 W. 39 St., New 
York 18.) 

8-10. American Sociological Soc., Urbana, Ill. (J. W. 
Riley, Jr., A.S. Soe., New York Univ., New York 3.) 
9-11. American Political Science Assoec., annual, Chicago, 
Ill. (J. Gange, 1785 Massachusetts Ave., NW, Wash- 

ington 6, D.C.) 

9-17. International Cong. of Ophthalmology, 17th, Mont- 
real, Canada, and New York, N.Y. (W. L. Benedict, 
100 First Avenue Bldg., Rochester, Minn.) 

10-12. Gerontological Soc., Gainesville, Fla. (A. J. Carl 
son, Univ. of Chicago, Chieago 37.) 

10-13, Keonometrie Soc., Montreal, Canada. (R. Card 
well, Cowles Commission, Univ. of Chieago, Chicago 37.) 
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Meetings & Conferences 


September, contd. 


10-18. Inst. of Mathematical Statistics, American Statis- 
tical Assoc., and Econometric Soc., Montreal, Canada. 
(K. J. Arnold, Dept. of Mathematies, Michigan State 
College, East Lansing.) 

10-16. International Symposium on Problems in Contem- 
porary Optics, Florence, Italy. (S. S. Ballard, The 
Rand Corp., Santa Moniea, Calif.) 

10-24. American Soe. of Photogrammetry, Philadelphia, 
Pa. (C. E. Palmer, 1000 11 St., NW, Washington 1, 
D.C.) 

12-16. American Inst. of Chemical Engineers, Glenwood 
Springs, Colo. (C. H. Prien, Research Inst., Univ. of 
Denver, Denver 10, Colo.) 

12-16. Illuminating Engineering Soc., Atlantie City, N.J. 
(A. D. Hinckley, 1860 Broadway, New York 23.) 

12-17. American Chemical Soec., annual, New York City. 
(R. M. Warren, 1155 16 St., NW, Washington 6, D.C.) 

12-17. International Assoc. for the Prevention of Blind- 
ness, New York City. (Prof. Franceschetti, 3 Ave. 
Miremont, Geneva, Switzerland.) 

12-17. International Cong. of Cardiology, Washington, 
D.C. (L. W. Gorham, American Heart Assoc., 44 E. 
23 St., New York 10.) 

12-17. International Organization Against Trachoma, 
Montreal, Can. (A. Sorsby, 45 Lincoln’s Inn Field, 
London W.C.2.) 

13-14. American Microscopical Soc., annual, Philadelphia, 
Pa. (C. J. D. Brown, Dept. of Zoology and Entomology, 
Montana State College, Bozeman.) 

13-15. Analytical Instrument Clinic, 3rd annual, Phila- 
delphia, Pa. (A. H. Peterson, 4400 5 Ave., Pittsburgh 
13, Pa.) 

13-17. Assoc. of Applied Biologists, 50th anniversary, 
London, Eng. (R. K. S. Wood, Imperial College of 
Science and Technology, London, S.W.7.) 

13-18. International Cong. of Nutrition, 3rd, Amsterdam, 
Netherlands. (M. van Eekelen, 61 Catharynesingel, 
Utrecht, Netherlands.) 

13-19. International Cong. on Industrial Medicine, 11th, 
Naples, Italy. (Sec. of Cong., Istituto Medicine del La- 
voro, Universita, Policlinico, Piazza Miraglia, Naples.) 

13-19. International Soc. of Blood Transfusion, 5th, 
Paris, France. (Col. Julliard, 57 Boulevard d’Auteuil, 
Boulogne sur Seine, France.) 

13-20. International Soc. of the History of Medicine, 
14th, Rome and Salerno, Italy. (M. Galeazzi, Citta 
Universitaria, Rome.) 

13-25. International Instrument Cong. and Exposition, 
Ist, Philadelphia, Pa. (R. Rimbach, 921 Ridge Ave., 
Pittsburgh 12, Pa.) 

14-29. International Union of Geodesy and Geophysics, 
Rome, Italy. (W. E. Smith, 1530 P St., NW, Washing- 
ton 5, D.C.) 

15. International Cong. of Industrial Chemistry, 27th, 
Brussels, Belgium. (Mr. Guilmot, 32 Rue Joseph II, 
Brussels. ) 

15-17. American Assoc. of Clinical Chemists, 6th annual, 
New York City. (M. M. Friedman, Lebanon Hospital, 
New York.57.) 

15-18. International Cong. of Internal Medicine, 3rd, 
Stockholm, Sweden. (A. Kristenson, Karolinska Sjuk- 
huset, Stockholm 60.) 
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UNIVERSITY PRESS 


Dynamics of 
Growth Processes 


Edited by 
EDGAR A. BOELL 


Fourteen outstanding leaders of research on nor- 
mal and abnormal growth present a concerted attack 
on the problem of growth dynamics that ranges in 
scope from an analysis of virus reproduction to the 
mathematics of population growth. Contributors: 
Gordon E. Dickerson, G. Fankhauser, Robert Gaunt. 
W. W. Greulich, Lloyd M. Kozloff, Aaron Novick, 
Arthur W. Pollister, Keith R. Porter, D. A. Sholl, 
Folke Skoog, Frederick E. Smith, Leo Szilard, D. S. 
Van Fleet, and F. W. Went. Sponsored by the Society 
for the Study of Development and Growth. 


312 pages. Plates and diagrams. $7.50 


Physiological Acoustics 


By ERNEST GLEN WEVER 
and MERLE LAWRENCE 


An important addition to the literature on the 
theory of hearing! “Its critical discussion of pre- 
vious theories and experiments, and its digest of the 
careful and theoretical views of the authors will 
make it invaluable for otologists, audiologists, ex- 
perimental psychologists, and all other students of 
the ear.”—Hallowell Davis, Director of Research, 
Central Institute for the Deaf, St. Louis. 


468 pages. 148 figures. 9 plates. $10. 


Order from your bookstore, 
Princeton University Press 
Princeton - New Jersey 
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Outstanding 


McGRAW-HILL BOOKS 


INSTRUMENTAL METHODS OF 
CHEMICAL ANALYSIS 


By GALEN W. EwInc, Union College. 


Combining the theoretical and the practical, this is a 
comprehensive presentation of all those methods of 
chemical analysis generally called “instrumental.” The 
treatment will enable the reader to choose intelli- 
gently a route of approach to the solution of a wide 
variety of problems which may arise in chemical re- 
search or in industrial control laboratories. 


MODERN PHYSICS FOR THE ENGINEER 


Edited by Louis N. RIDENOUR, Vice-president, In- 
ternational Telemeter Corporation, and Visiting 
Professor of Engineering, University of California, 
Los Angeles. In press 


Here is a collection of lectures delivered at the Uni- 
versity of California, Los Angeles, designed to provide 
the reader who has some amount of technical knowl- 
edge with a brief account of some of the more interest- 
ing developments in the fundamental science under- 
lying all engineering. 


PRINCIPLES OF BIOCHEMISTRY 


By ABRAHAM WHITE, PHILIP HANDLER, EMIL 
SMITH, and DEWITT STETTEN, JR., M.D. In press 


This is a critical exposition of the fundamental prin- 
ciples of the science, emphasizing the application of 
biochemistry in medical practice. Primary considera- 
tion is given to the significance of biochemistry in the 
normal functioning of biological systems, particularly 
in relation to man. Pathological conditions are de- 
scribed only where biochemistry has made a contribu- 
tion to the understanding of a given disease or where 
the study of aberrant metabolism has shed light on 
normal biological mechanisms. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


September, contd. 


17-18. Calorimetry Conf., 9th annual, Schenectady, N.Y. 
(W. De Sorbo, GE Research Laboratories, Schenectady. ) 

21-23. Soc. for Experimental Stress Analysis, Philadel- 
phia. (W. M. Murray, Central Square Station, P.O. 
Box 168, Cambridge 39, Mass.) 

21-24. American Roentgen Ray Soc., Washington, D.C. 
(B. R. Young, Germantown Hospital, Philadelphia 44, 
Pa.) 

22-24. Conf. on the Protection of Plants in Hot Climates, 
Marseilles, France. (P. Bonnet, Palais de la Bourse, 
Marseilles. ) 

22-24, Mississippi Valley Medical Soc., 18th annual, Chi- 
cago, Ill. (H. Swanberg, 209-224 W.C.U. Bldg., Quincy, 
Til.) 

22-28. International Symposium on High-Speed Photog- 
raphy and Kinematography, 2nd, Paris, France. (P. 
Naslin, Laboratoire Central de 1’Armement, Fort de 
Montrouge, Arcueil, France.) 

23-28. European Cong. and Clinical Chemistry, lst, Ams- 
terdam, Netherlands. (Ir. O. Meulemans, Racinelaan 
17, Utrecht, Netherlands.) 

24. American Medical Writers Assoc. 11th annual, Chi- 
eago, Ill. (H. Swanberg, Drawer 110, Quiney, Ill.) 

24-25. International Symposium on Problems in Physiol- 
ogy and Pathology of the Eye, Iowa City, Lowa. (F. C. 
Blodi, Dept. of Ophthalmology, State Univ. of Iowa, 
Iowa City.) 

26. Cong. of International Soc. of Medical Hydrology, 
Vichy and Paris, France. (G. Ammirandoli, Via Della 
Torretta 11, Montecatini Terme, Italy.) 

26-2. International Union Against Tuberculosis, 13th, 
Madrid, Spain. (J. Aliz, Calle Francisco Silvela 20, 
Madrid.) 

26-2. World Medical Assoc., 8th general assembly, Rome, 
Italy. (L. H. Bauer, 345 E. 46 St., New York 17.) 

27-2. Interantional Conf. on Engineering Education, 2nd, 
Switzerland. (L. A. Rose, Univ. of Illinois, Urbana.) 

27-2. Symposium on Macromolecular Chemistry, Turin 
and Milan, Italy. (A. Nasini, Corso Massimo d’Azeglio 
48, Turin.) 


October 


1-5. International Cong. of Chronometry, Paris. (R. Bail- 
laud, Observatoire National, Besancon, France.) 

2-6. International Cong. on Diseases of the Chest 3rd, 
Barcelona. (American College of Chest Physicians, 112 
E. Chestnut St., Chicago 2.) 

3-5. Southern Psychiatrie Assoc., Louisville, Ky. (G. 
Southerland, 2218 N. Charles St., Baltimore.) 

3-7. Electrochemical Soc., autumn, Boston. (H. B. Lin- 
ford, Columbia Univeristy, New York 27.) 

4-6. National Electronic Cong., 10th annual, Chicago. (K. 
Kramer, 852 E. 83 St., Chicago 19.) 

4-7, International Plastics Cong., 6th, Turin, Italy. (M. 
Muzzoli, Salone Internazionale della Teenica, 20 Via 
Massena, Turin.) 

4-13. International Telecommunication Union, 17th, Ge- 
neva, Switzerland. (Sec., ITU, Palais Wilson, Geneva.) 

5-7. American Inst. of Electrical Engineers, Middle East- 
ern District, Reading, Pa. (H. H. Henline, 33 W. 39 
St., New York 18.) 

5-8. International Cong. of Hydatid Diseases, 5th, Madrid, 
(J. C. Melendro, Hospital Provincial, Sorea, Spain.) 
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INTRODUCING 


AN ENTIRELY NEW CONCEPT... 


MICRO-MOVIE EQUIPMENT 


FOR NORMAL AND TIME-LAPSE PHOTOGRAPHY, 16 AND 
35mm FILM 


A revolutionary new apparatus for automatically 
recording cine photomicrographic subjects on 
either 16mm or 35mm film interchangeably. 


The unit can be adjusted to record from 24 
frames per second to a single frame per hour . . 
automatically. 


Film magazines are instantly interchangeable; 
colored lights on the panel-board indicate the 
film-speed setting used; observation of specimen 
by means of two different beam-splitters and a 
totally reflecting prism. 


A 12-volt, 8-ampere filament lamp and a high- 
pressure mercury lamp are used for illumina- 
tion, as desired. The Koehler principle of illumi- 
nation is applicable with either light-source. 


The famed ZEISS WINKEL STANDARD MI.- 
CROSCOPE is furnished with this device. The 
complete outfit has all controls at finger-tips and 
permits visual observation at every stage. Engi- 
neered for functional utility and precision cine 
photomicrography within a single, easy-to-use, 
complete instrument. 


MADE IN WEST GERMANY 


Free detailed literature and specifications gladly sent upon request 


CARL ZEISS, INC., 485 Fifth Avenue, New York 17, N. Y. 
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PERSONNEL PLACEMENT | 


YOUR ad here reaches over 32,000 scientists, including 
foremost scientists in leading educational institutions, 
industrial laboratories and research foundations in the 
U. S. and 76 foreign countries—at a very low cost. 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 

7 times in 1 year 17.50 per inch 
13 times in 1 year 
26 times in 1 year 

52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


POSITIONS WANTED 


Agricultural and industrial bacteriologist, Ph.D, 1954, desires 
position in research or teaching. Interest and experience in ruminal 
bacteriology. Box 198, SCIENCE. X 


Bacteriologist, B.S., woman, six years bacteriological and bio- 
chemical experience. Desires position as technical assistant in 
research or control. Southern or North Central States. Box 192, 
SCIENCE. 7/16 


Biochemist—Ph.D. Zurich 1952. Post-doctorate research in this 
country in enzyme chemistry, married, family, desires position in 
industry or research institute. Experience in carbohydrates, protein 
fractionation, organic synthesis, analytical methods. Box 196, 
SCIENCE. x 


College Chemist, Ph.D., woman—-wide experience as executive and 
teacher. Box 191, SCIENCE. 7/16, 23 


(a) Pharmacologist; Ph.D., M.D.; two-year residency, internal 
medicine; year’s fellowship, pharmacology ; four years’ medical 
school teaching and research; five years’ industrial research, 
(b) Bacteriologist; Ph.D. three years’ teaching; six years, director, 
department industrial bacteriological research. Medical Bureau, 
Burneice Larson, Director, Palmolive Building, Chicago. xX 


Psychologist, Ph.D., 37, experimental and social. Four years 
graduate teaching and research (associate professor). Special 
interests are research management and emotional stress. Academic. 


Box 58, SCIENCE. 7/16 


POSITIONS OPEN 


Biochemist. M.S. trained in enzymology, recent graduate or with 
experience. Attractive position by September as Junior Scientist 
with Research Division, Department of Biochemistry, of progressive 
pharmaceutical firm in Central New Jersey. Please give details and 
references. Box 187, SCIENCE. 7/16 


BIOMETRICIAN — MICROBIOLOGIST 


Ph.D., with experience in techniques for the » 
bioassay of antibiotics. Midwestern ethical pharma- @ 
ceutical company. Please send complete resume. 4 
Our employees know of this opening. Write to: > 4 

e 


BOX 197, SCIENCE 
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POSETIONS OPEN 


(a) Cardiologist; large teaching hospital; duties clinical and re- 
search; medical center; Midwest. (b) Biochemist to direct clinical 
laboratory and participate in cardiovascular and cancer research ; 
medical school research department; $8000. (c) Pharmacologist; 
full time te: aching ; $6000-$8000. (d) Instructor or assistant profes- 
sor; university biology department; preferably Ph.D. with emphasis 
on cell physiology ; West. (e) Biochemist, preferably Ph.D.; re- 
search laboratories, pediatric hospital; large city, medical center ; 
$6-8000. (f) Physiologist; crime laboratory; duties: assisting in 
crime solutions, analyses, pharmacological preparations. (g) Medi- 
cal copywriter; one of leading pharmaceutical companies; $8000— 
$8500. (h) Chief and staff psychologist; mental institution opened 
in 1951; model psychology department. S7-3 Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. ‘ 


LITERATURE 
CHEMIST 


(Woman) — At least BS 
Degree, preferably in 
Chemistry, for technical 
literature surveys, trans- 
lations (German and 
French primarily), ab- 
stracting. 


Employee Relations 
Manager 
Research & Development 
Department 
Phillips Petroleum 
Company 
Bartlesville, 
Oklahoma 


Research Assistant in pharmacology, M.S. in pharmacology or 
physiology or its ence’ industrial pharmaceutical ee 
East. Box 189, SCIENCE /16 


SCIENTISTS—Salaried Positions, $6,000 to $35,000 


This confidential service for outstanding Chemists, Engineers, Physi- 
cists, Metallurgists, etc. who desire a change of connection, will 
develop and conduct preliminary negotiations without risk to 
present position. Send name and address for details. 

TOMSETT ASSOCIATES @ 435 Frick Bidg., Pittsburgh 19, Pa. 


AVOID DELAY... . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 


||| BOOKS AND MAGAZINES | 


libraries and smaller 
and BOOKS collections wanted. 


WALTER J]. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


WANTED TO PURCHASE .. . Sets ond runs, forei 


SCIENTIFIC PERODICALS its: domestic. Entire 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete _—— — Sets and runs — Single titles 
Please send us your want list 
STECHERT - at <p INC. 31 East 10th St., New York 3 
ee he World’s Leading International Booksellers 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 


_ at high market prices. Write Dept. A3S, J. S. CANNER, INC. 


Boston 19, Massachusetts 


| MORPHOLOGY OF PROTOPL ASM 
A. Frey-Wysslng 

This new edition | Professor Frey-Wyssling’s well-known 

ok discusses recent developments in submicroscopic mor- 

phology. Its summary treatment makes this book a basic 

reference work for all investigators of protoplasm. One 

section treats of the specialized derivatives of protoplasm 

such as starch, silk, horn, tendon, etc. 2nd Edition, 412 pp., 

182 illus., $8.50. Available on 10 day free approval. 

LSEVIER PRESS INC. 

1603 Oakdale Street Houston 4, Texas 


CONSULTATION 
RESEARCH 


ANALYTICALANDRESEARCH | 
148 ISLIP AVE. 


LaWall.& Harrisson 
‘ Div. $, 1921 Walnut St., Philadelphia 3, Pa. 


ANALYSES - 


CONSULTATION - RESEARCH 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 

your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 
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FOOD RESEARCH 
LABORATORIES, INC. 


Bernard Oser, Ph.D., Director 


Analy et 


Biologicol, Nutritional, Texicologicet Studies 


——@ ANALYSES 


for the Food, Drug ond Allied industries 


48-14 33rd Street, Long island City 1, N.Y. 


LABORATORY SERVICES 


FOUNDATION! Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Mineral determinations including sodium and fluor- 


ine * Proximate analyses ® Vitamin and amino 
acid assays ® Food chemistry and microbiology * 
Enzyme investigations 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V MADISON 1, WISCONSIN 


SUPPLIES AND EQUIPMENT 


All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 


BIOS LABORATORIES, INC. 
Long-Evans (PAF) 


RATS 


Bred for Research Work by Research Workers 


PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 
COMMON 


STAINS 


STARKMAN Biological Laboratory Bloor St. W- 


HYPOPHYSECTOMIZED RATS 


Ripe to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, Ine. Chicas 29, m 


C4 


ISOTOPES SPECIALTIES CO. fernando 


17 West 60th Street, 
New York 23, N. Y. 


@ RARE 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT | SUPPLIES AND EQUIPMENT 


MANOR FARMS 
for Laboratory Use 


> 

Staatsburg, New York , 
RESEARCH Tol. 2978 SUPPLIED FRESH — GUARANTEED PURE 

8 


REFRIGERATED SHIPMENTS 
Also: LIVE RABBITS 


for Laboratory use. 


TACONIC FARMS Amos Rabbitry-Box 6102-Richmond, Va. Phone 


Supplying every Research Need Since 1943 


q Mice e Rats 


Germantown, N. Y. 


Sooners | ANALYSIS OF AMINO ACIDS 


Foops, 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 
SPRAGUE-DAWLEY, INC. 


Healthy — AKC Reg istered — Immunized Pioneers in the develepment of the 


wv. ||| STANDARD LABORATORY RAT 


Our new modern colony building just completed 
soon will double our present production. 


The new colony building contains every device to 


nay. insure continuous production and shipment of 
GBI research products, in con- 
Venient small packages—ore BIOLOGICAL guaranteed Sprague-Dawley strain white rats. 
offered as a special service to 
investigators. They will save you ="M@kgikelatel-Ilelmelellory Limited shipments of males from the new colony 


: time, trouble and expense if will be available about March 5. 1954. 
Increased orders from our present customers and 
\ : : «BIOCHEMICAL orders from new customers will be accepted as pro- 
3 ¥ items for research. OUR PLEDGE: Our insistence on the highest pos- 
o 4 sible quality will never be sacrificed to quantity. 


73 LABORATORY PARK, CHAGRIN OHIO 


Company 


e e producers of inbred albino rats suitable 
for Vitamin, Cancer, and Nutritional research. 


: e e offering continuity of quality and depend- 
: ability of supply. 
Rt. 4, Badger Lane Madison 5, Wisc. Phone 6-5573 
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THE THEORY OF THE PHOTOGRAPHIC PROCESS 
by C. E. Kenneth Mees Second Edition 


Here is a complete, up-to-date revision of the well-known volume that reviews and 
summarizes the scientific work which has contributed to the knowledge of the pho- 
tographic process. The book deals with the composition and properties of photographic 
light-sensitive materials; the factors which control their sensitivity to light; the changes 
induced in them by the action of light; the nature of the process of development; the 
properties of the final image; and the measurement of its tone values. The book is fully 
illustrated with diagrams and half-tones. Complete bibliographies accompany each 
chapter. 


This edition has been completely rewritten and thirty per cent of the material 
is entirely new. Some of the chapters have been rearranged, the chapter on sound 
recording has been omitted, and the following chapters have been added: The 
Action of Charged Particles on the Photographic Emulsion, The Latent Image Pro- 
duced. by X-Rays, and The Sensitometry of Color Films and Papers. 
$21.50 Published in June 


C. E. KENNETH MEES 


is Vice President in Charge of Re- 
search at the Eastman Kodak Com- 
pany in Rochester, New York. Dr. 
Mees was awarded the annual progress 
medal of Great Britain’s Royal Photo- 
graphic Society in 1913 and again in 
1953. 


60 FIFTH AVENUE, NEW YORK 11 


3 
Completely Kewrttteul 
S Additional Chapters! 
j 
A 
The Macmillan Company 


ELECTRONIC STYLUS INPUT CONTROL, Six- 
Place, Gorrell & Gorrell, for Dry Recording on Electro- 
Sensitive Paper. A compact unit with color coded leads 
and knobs for individual control of multiple electric 
marking devices for making permanent kymograph rec- 
ords without use of smoked paper or ink. Provides a safe, 
precisely controlled power source for producing con- 
tinuous line recordings on Teledeltos paper, and is usable 
on practically any kymograph, with only minor modifi- 
cation to provide an electric circuit between the paper, 
the styli and the input control unit. 

Consisting essentially of an electronic power unit with 
isolating transformer, rectifier tube, and three twin am- 
plifier tubes. With six separate circuits and controls for 
regulating the electrical potential of individual styli, also 
six removable stylus circuit leads and two removable, 
black, common return leads to facilitate classroom use 
simultaneously on two kymographs, all 4 feet long, with 
connecting tips and clamps, pilot lamp, and on-off switch, 
mounted in a ventilated metal case with sloping panel 
and gray finish. 

The pointer-type control knobs, jacks, plugs and clamps 
of the styli connecting cords are color- coded for con- 
venience in making connections and current adjustments. 
Each output can be varied from approximately 2.5 to 15 
milliamperes with a 10,000 ohm load; maximum current 
is 24 milliamperes with direct short. The open circuit 


ELECTRONIC 
STYLUS 
INPUT 
CONTROL 


> For dry recording 
on Electro-Sensitive Paper 


potential is approximately 450 volts, which drops to 
between 50 and 100 volts when contact is made with the 
paper. 

Teledeltos paper is a gray-surfaced, electrically con- 
ducting, coated sheet developed by the Western Union 
Telegraph Company for commercial communication 
work, but especially cut to size and rerolled for labora- 
tory use. It requires no preparation, developing or proc- 
essing in the laboratory, and is permanently blackened 
where an electric current passes through the coating. The 
resulting record is sharp and clean, unaffected by light 
or atmospheric conditions and permits photographic re- 
production; the intensity of the trace is determined by 
the current magnitude. 

BP 9 dimensions 1034 inches wide x 8% inches deep 

8% inches high; power consumption 40 watts. 


8075-D. Electronic Stylus Input Control, Six-Place, Gorrell & 
Gorrell, as above described, with six leads for separate marking 
devices, two common leads with clamps, twelve metallic . 
one package (72 sq. in.) metal Pray one roll insulating ta 
extra fuse, and 3 ft. cord and plug and directions for use. For 
use on 115 volts, 60 cycles, a.c. only. Without Teledeltos 
8018-T. Paper, Electro-Sensitive, “‘Teledeltos, as above de- 
scribed, in rolls approximately 444 inches diameter, with 1-inch 
bore. containing 4 ft. 

6 10 12 


More detailed informaiion sent upon request. 


QUALITY AND SERVICE | 


A. H.T. co. 


ARTHUR H. 


THOMAS COMPANY. 


PHILA., U.S.A 


LABORATORY APPARATUS 


WEST WASHINGTON SQUARE 


Teletype Services: Western Union WUX and Bell System PH-72 


Laboralory and 


PHILADELPHIA 5, PA. 
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